'iiE-fll65  425 
UNCLASSIFIED 


REDUCING  REPAIR  TURN  AROUND  TINE  OF  DEPOT  LEVEL 
REPAIRABLES  AT  NAVAL  SHIPVARDSIUI  NAVAL  POSTGRADUATE 
SCHOOL  HONTEREV  CA  J  R  RODUELL  DEC  85 

F/G  15/5 


REPORT  DOCUMENTATION  PAGE 

la.  REPORT  SECURITY  CLASSIFICATION 

UNCLASSIFIED 

lb.  RESTRICTIVE  MARKINGS 

2a.  SECURITY  CLASSIFICATION  AUTHORITY 

3  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Approved  for  pubJ.ic  release; 

2b.  DECLASSIFICATION  /  DOWNGRADING  SCHEDULE 

distribution  is  unlimited. 

4  PERFORMING  ORGANIZATION  REPORT  NUMBER(S) 

S.  MONITORING  ORGANIZATION  REPORT  NUM8ER(S) 

6a.  NAME  OF  PERFORMING  ORGANIZATION 

Naval  Postgraduate  School 

6b  OFFICE  SYMBOL 
(If  applicable) 

54 

7a.  NAME  OF  MONITORING  ORGANIZATION 

Naval  Postgraduate  School 

6c.  ADDRESS  (Oty,  State,  and  ZIP  Code) 

Monterey,  California  93943' 

-5100 

7b.  ADDRESS  (Oty,  State,  and  ZIP  Code) 

Monterey,  California  93943-5100 

8a.  NAME  OF  FUNDING /SPONSORING 
ORGANIZATION 

8b.  OFFICE  SYMBOL 
(If  applicable) 

9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

1  8c.  ADDRESS  (Oty,  State,  and  ZIP  Code)  I 

10.  SOURCE  OF  FUNDING  NUMBERS 

PROGRAM 
ELEMENT  NO 


PROJECT 

NO. 


WORK  UNIT 
ACCESSION  NO. 


'  I  TITLE  (Include  Security  Classification) 

REDUCING  REPAIR  TURN  AROUND  TIME  OF  DEPOT  LEVEL  REPAIRABLES  AT  NAVAL 
SHIPYARDS  _  _ 


12  personal  AUTHOR(S) 

Rodwell,  Joseph  R. ,  Jr. 


I3a  type  op  report 
Master's  Thesis 


13b  TIME  COVERED 
FROM  TO 


14  DATE  OF  REPORT  {Year,  Month,  Day)  15  PAGE  COUNT 

1985  December  139 


COSATI  COOES 


FIELD  I  GROUP  I  SUB-GROUP 


18.  SUBJECT  TERMS  (Continue  on  reverse  If  necessary  and  identify  by  block  number) 
repairables,  management,  depot  turnaround  time, 
Navy  shipyards.  Inventory  Management 


'9  ABSTRACT  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

his  thesis  examines  the  key  issues  that  have  caused  Repair  Turn  Around  Time  (RTAT)  of 
epot  Level  Repairables  (DLRs)  managed  by  the  Ships  Parts  Control  Center  (SPCC)  and  over- 
auled  by  naval  shipyards  to  be  excessive.  Many  of  the  DLRs  repaired  by  naval  shipyards 
xceed  the  Naval  Supply  System  command's  goal  of  60  days.  Four  Navy  Shipyards  were  visited 
o  gather  RTAT  data  on  DLRs  and  identify  potential  improvements  in  the  Designated  Overhaul 
oint  (DOP)  repair  process  that  will  reduce  RTAT.  An  analysis  of  the  policies  and  proce- 
ures  used  by  SPCC  in  preparing  the  workload  forecase  as  well  as  the  effects  of  the  fore- 
ast  on  the  shipyard  repair  process  was  also  conducted.  Recoimendations  are  made  to  improve 
he  management  of  repairables  in  shipyards  through  Command  support  and  the  use  of  an  Auto- 
ated  Repairables  Management  Information  System  (ARMIS) .  Recommendations  are  also  offered 
o  irtprove  piece  part  support  used  in  the  repair  of  DLRs. 


20  Distribution /AVAILABILITY  of  abstract 

5  UNCLASSIFIED/UNLIMITED  □  SAME  AS  RPT  □  OTIC  USERS 

21.  ABSTRACT  SECURITY  CLASSIFICATION 

Unclassified 

22a  NAME  OF  RESPONSIBLE  INDIVIDUAL 

Alan  W.  McMasters 

22b  TELEPHONE  (Include  Area  Code) 

(408)  646-2678 

22c  OFFICE  SYMBOL 

54Ma 

DD  FORM  1473, 84  MAR 


83  APR  edition  may  be  used  until  exhausted 
All  other  editions  are  obsolete 


SECURITY  CLASSIFICATION  OF  this  PAGE 


Approved  for  public  release;  distribution  is  unliinited 


Author: 

Approved 


Reducing  Repair  Tarn  Around  Time 
of  Depot  Level  Repairables  at 
Haval  Shipyards 


by 


Joseph  Robert  Rodwell  Jr. 
Lieutenant  Ccmmander,  United  States  Nfavy 
B.S.,  University  of  South  Carolina,  1972 


Submitted  in  partial  fulfillment  of  the 
requirements  for  the  degree  of 


MASTER  OF  SCIENCE  IN  MANAGEMENT 


from  the 


by: _ 


NAVAL  FOSTGRADUATE  SCHOOL 
December  1985 


J'S^ph  RoEerf  Rodwell  “ 


TI  Carrxcir7  Second  Reader 

XI 


W7  5T  ITreer'Jr.  CEalrman^" 
Department  of  Administrative  Science 


y.-r.  Hi 

“^Kneale  rr~Ra1^^1I7' 


Dean  of  Information  and  Fwlicy  Sciences 
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(DLRs)  managed  by  the  Ships  Parts  Control  Center  (SPCC)  and 
overhauled  by  naval  shipyards  to  be  excessive.  Many  of  the 
DLRs  repaired  by  naval  shipyards  exceed  the  Naval  Supply 
System  Command's  goal  of  60  days.  Four  Navy  shipyards  were 
visited  to  gather  RTAT  data  on  DLRs  and  identify  potential 
improvements  in  the  Designated  Overhaul  Point  (DOP)  repair 
process  that  will  reduce  RTAT-  An  analysis  of  the  policies 
and  procedures  used  by  SPCC  in  preparing  workload  forecast 
as  well  as  the  effects  of  the  forecast  on  the  shipyard 
repair  process  was  also  conducted.  Recommendations  are  made 
to  improve  the  management  of  repairables  in  shipyards 
through  Command  support  and  the  use  of  an  Automated 
Repairables  Management  Information  System  (ARMIS)  . 
Recommendations  are  also  offered  to  improve  piece  part 
support  used  in  the  repair  of  DLRs. 
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A.  BACK6BOUNO 

This  thesis  will  examine  each  step  in  the  organic  depot 
(naval  shipyard)  repair  cycle  to  determine  ir  the  repair 
turn  around  time  (ETAT)  of  Depot  Level  fiepairables  (DLRs) 
managed  by  the  Navy's  Ships  Parts  Control  Center  (SPCC)  can 
te  reduced- 

RTAI  as  used  in  this  thesis  refers  to  the  period  of  time 
from  receipt  of  a  funding  document  from  SPCC  to  the  time  the 
depot  level  repairable  is  returned  to  the  supporting  stock 
point  in  "A"  condition-  Although  the  current  90  day  RTAT 
standard  set  forth  by  the  Chief  of  Naval  Material  (CNM)  in 
the  Navy  fiepairables  Management  Manual  is  possible,  most 
Navy  shipyards  (NSYs)  are  not  organized  to  support  this  time 
frame.  With  increasing  procurement  lead  times  for  many  of 
the  DLRs  repaired  by  these  DOPs  it  is  imperative  the  Navy 
manage  repair  of  scarce  DLRs  more  effectively.  In  general, 
if  the  ETAT  can  be  reduced  from  90  to  60  lays  it  will  have 
the  same  effect  as  increasing  DLR  assets  in  the  repair  pipe 
line  by  33  percent. 

During  the  early  1980 's  the  Naval  Audit  Service  reviewed 
the  repairables  programs  of  several  naval  snipyards.  The 
following  excerpts  highlight  some  of  the  problems  that  have 
historically  caused  RTAT  at  naval  shipyards  to  be  excessive. 

1  NAVSHIPYD  does  not  have  a  Repairables  Management  organ¬ 
ization  with  central  authority  and  responsibility. 
[Ref.  1:  p.  1]. 

2  Fixed  priced  agreements  with  repairanles  program 
customers  are  not  entered  into  the  maximum  extent  prac¬ 
tical.  {Bef.  1:  p.  6]. 

3  NAVSHIPYD  does  not  provide  as  intensive  support  to  the 
repair  of  items  as  contemplated  by  governing  direc¬ 
tives-  Its  production  shops  are  dedicated  to  overhaul 
and  repair  of  ships  on  the  waterfront,  and  repairables 
work  IS  accepted  only  as  shop  schedules  permit. 
[  Ref.  2;  p-  1  ]. 


4  NAVSHIPYD  does  not  accomplish  the  repair  of  items  in 
accordance  with  repair  program  manager  assigned  comple¬ 
tion  dates  or  priorities.  [Hef.  2:  p-  1]. 

5  NAVSHIPYD  provides  erroneous  data  in  its  2F/2S 
Cognizance  and  Secondary  Item  Eepair  Program  Reports  to 
repair  program  managers.  [Ref.  2;  p.  25  J. 

B.  OBJECTIVES 

The  objectives  of  this  research  effort  are  to: 

1.  Describe  the  policies  and  procedures  used  by  SPCC  to 
workload  DLRs  at  organic  Designated  Overhaul  Points 
(DOPs)  . 

2.  Examine  the  effects  of  workloading  on  the  policies 
and  procedures  used  at  naval  shipyards  to  repair 
DLRs. 

3.  Describe  the  repair  cycle  currently  in  use  at  naval 
shipyards. 

4.  Examine  each  segment  of  the  DOP  repair  cycle  to  iden¬ 
tify  possicle  alternatives  to  current  policies  and 
procedures  at  both  SPCC  and  naval  shipyards  for 
reducing  repair  turn  around  time. 

C.  METHODOLOGY 

The  initial  literature  search  revealed  many  Navy 
Instructions  and  Defense  Logistics  Studies  Information 
Exchange  (DLSIE)  reports  and  studies  that  stressed  the  need 
for  the  Navy  to  more  effectively  manage  depot  level  repaira- 
bles.  However,  these  studies  did  not  address  the  specific 
issue  of  how  to  reduce  repair  turn  around  time  at  naval 
shipyards.  As  a  consequence,  recent  Naval  Postgraduate 
School  theser  covering  DLRs  were  reviewed  to  gain  a  more 
complete  understanding  of  the  repairables  cycle  and  identify 
possible  ways  of  reducing  RT AT. 

Performance  information  was  collected  by  visiting  four 
naval  shipyards;  NAVSHIPYD  Long  Beach,  Mare  Island,  Norfolk 
and  Charleston.  A  visit  to  SPCC  was  also  made  to  gather 
information  concerning  the  policies  and  procedures  used  by 
SPCC  in  workloading. 


D.  CHAPTER  OOTIUE 

Chapter  II  presents  a  description  ox  the  repair  policies 
and  procedures  employed  by  SPCC  and  naval  shipyards  in  the 
repair  cycle,  k  detailed  explanation  of  each  segment  of  the 
DOP  repair  process  is  given  to  provide  the  reader  with  an 
understanding  of  the  complexities  involved,  beginning  with 
the  establishment  of  a  job  to  make  repairs  and  ending  with 
the  return  of  a  completed  repaired  carcass  to  the  supply 
system  in  a  ready  for  issue  (RFI)  condition.  Chapter  III 
identifies  problems  that  have  contributed  to  excessive  RTAT 
at  naval  shipyards  and  explores  possible  alternatives  to 
current  practices  used  to  workload  and  repair  DLRs-  Chapter 
17  is  an  executive  summary  of  the  problems  and  offers 
conclusions  and  recommendations  based  on  the  analyses  of 
Chapter  III. 
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A.  BACKGBOaiD 


The  increasing  complexity  of  weapons  systems  has  caused 
the  supply  system  to  reevaluate  the  maintenance  and  stocking 
philosophy  of  wholesale  systems  assets.  The  life  cycle  cost 
cf  weapons  systems  has  also  increased.  Hany  of  these  cost 
are  directly  related  to  maintaining  assets  which  are  repai¬ 
rable.  An  item  is  designated  as  a  repairable  if  it  is  more 
cost  effective  to  repair  it  than  to  procure  a  replacement. 
Historically,  repairing  a  DLR  component  has  been  accom¬ 
plished  at  one  fourth  the  cost  of  a  new  item  and  at  one 
third  the  procurement  lead  time  [Bef.  3:p.  IZ-5].  Current 

policy  is  to  repair  if  the  repair  cost  does  not  exceed 
seventy  five  percent  of  the  current  purchase  price.  The 
increased  cost  associated  with  the  maintenance  and  repair  of 
DIES  has  dictated  increased  attention  to  management  of 
repairable  components.  As  a  result,  SPCC  has  transferred 
most  of  the  previously  managed  consumable  items  to  the 
Defense  Logistics  Agency  (OLA)  and  has  concentrated  on  the 
management  of  OLBs. 

During  the  acquisition  process  of  major  weapon  system  a 
decision  is  made  concerning  the  maintenance  of  each  compo¬ 
nent  that  makes  up  the  system.  These  components  are  classi¬ 
fied  as  either  consumeable  or  repairable.  Consumable  items 
will  be  discarded  when  they  fail  or  exceed  their  useful  life 
and  a  replacement  will  be  procured.  For  repairables,  a 
Level  of  Repair  Analysis  is  made  to  determine  the  lowest 
level  authorized  to  repair  or  condemn  the  item.  The  Navy 
uses  a  three  level  maintenance  concept.  Based  on  technical 
and  testing  requirements  of  the  component,  repairables  may 
be  repaired  at  the  organizational,  intermediate  or  depot 
level.  Organizational  maintenance  involves  those  actions 


that  can  be  taken  by  the  operating  unit  on  a  day  by  day 
basis  to  keep  the  item  working.  Intermediate  maintenance  is 
performed  by  a  designated  maintenance  activity  in  support  of 
the  operating  unit.  Intermediate  maintenance  is  normally 
accomplished  by  tenders,  or  at  shore  based  repair  facili¬ 
ties-  These  activities  have  the  capability  to  perform 
repairs  that  are  beyond  that  of  the  operating  unit.  They 
include  such  functions  as  calibration,  field  changes  and 
replacing  parts.  Depot  maintenance  are  those  repairs  neces¬ 
sary  to  bring  a  failed  or  damaged  carcass  back  to  original 
manufacturer's  specification.  Due  to  the  extensive  nature 
of  the  repairs  and  the  machinery  and  test  eguipment 
involved,  naval  shipyards  have  been  designated  as  the  depot 
maintenance  activities  for  many  non-aviation  DLfis- 

Mhen  a  system  is  first  put  into  service  the  original 
equipment  manufacturer  ^OEW)  is  normally  designated  as  the 
interim  depot  for  repair  of  BlSs.  The  reasoning  behind  this 
philosophy  is  that  it  is  prudent  to  defer  setting  up  organic 
depots  when  the  system  is  new  and  subject  to  design  changes 
and  modifications.  &s  the  system  matures  and  demand  data  is 
accumulated,  the  Hardware  Systems  Command  (HSC)  evaluates  it 
and  decides  who  should  be  the  designated  overhaul  point 
(DOP) .  Assignment  of  a  permanent  DOP  is  a  detailed  and  time 
consuming  process  made  in  accordance  with  the  NAVHAT 
approved  Depot  Utilization  Plan  and  NAVMAT  Instruction 
4000.41  £Hef-  3:p.  17-12]-  Concurrently,  inventory  manage¬ 
ment  responsibility  is  also  assigned.  Normally  the  inven¬ 
tory  management  function  is  assigned  to  NAVSUP  Inventory 
Control  Points  (ICPs) .  It  is  the  responsibility  of  the  IM  to 
manage  material  under  their  cognizance  and  have  the  item 
available  to  operating  forces  when  and  where  it  may  be 
needed.  As  an  example,  in  the  Class  Maintenance  Plan  for 
FFG-7  Class  Frigates,  Long  Beach  Naval  Shipyard  was  desig¬ 
nated  as  the  overhaul  depot  for  approximately  200  hull. 


mechanical  and  electrical  OLRs. 
IM. 


spec  was  assigned  as  the 


As  repair  requirements  are  identified  the  IM  funds  the 
DOP  for  repair.  Until  recently  the  standard  time  to  accom¬ 
plish  repair  has  been  90  days.  Due  to  funding  constraints 
and  increasing  procurement  lead  times,  NAVSUP  now  wants 
repair  turn  around  time  (RTAT)  reduced  to  60  days  £Sef.  4]. 
If  this  can  be  accomplished  it  will  have  the  same  effect  as 
reducing  the  number  of  failed  carcasses  required  in  the 
repair  pipeline  by  one  third.  If  RTAT  for  all  DLRs  can  be 
reduced  to  60  days  the  Navy  may  realize  savings  amounting  to 
more  than  180  million  dollars,  (average  daily  demand  for 
DLRs  is  approximately  three  million  dollars)  [Ref.  4].  If 
this  goeil  can  be  obtained,  the  Navy  can  not  only  save  a 
great  deal  of  money  but  can  also  improve  fleet  support  and 
readiness.  In  order  to  accomplish  this  task  Naval  Sea 
Systems  Command  (NAVSEA)  and  NAVSUP  must  work  together  iden¬ 
tifying  and  eliminating  wasted  or  unnecessary  time  in  the 
repair  cycle. 

As  indicated  in  Chapter  1,  this  thesis  will  look  at  what 
NAVSEA  and,  in  particular,  naval  shipyards  can  do  to  achieve 
a  60  days  RTAT.  To  accomplish  this  it  is  first  necessary  to 
briefly  review  the  segments  of  the  current  repair  cycle  at 
both  spec  and  naval  shipyards  in  detail.  The  cycle  is 
defined  for  this  thesis  as  the  time  from  when  a  repair 
requirement  is  generated  by  the  IM  to  the  completion  of 
repairs  by  the  shipyard  and  a  completed  DLR  is  returned  to 
the  Designated  Support  Point  (DSP).  A  DSP  is  normally  the 
Naval  Supply  Center  (NSC)  nearest  the  DOP.  Figure  2.1  is  a 
flowchart  of  the  non-aviation  component  repair  cycle 
[Bef.  3].  The  numbers  in  parenthesis  are  the  sequence  of 
events  in  the  repair  cycle. 
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Figure  2.1  Non-Aviation  Conponent  Repair  Process. 
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B.  DETEfifllHIBG  BEPAIB  BEQOIBEEEHTS  AT  SPCC 

When  a  DLB  fails  in  operation  it  must  be  returned  to  the 
supply  system  so  it  can  be  scheduled  for  repair.  Each  oper¬ 
ating  unit  has  a  copy  of  the  Easter  Bepairable  Item  List 
(ERIL).  The  EBIL  contains  a  listing  of  all  DLRs,  the  DOP  or 
DSP  as  well  as  turn-in  procedures  and  shipping  instructions. 
The  failed  DLB  is  normally  sent  to  the  NSC  nearest  the  depot 
having  maintenance  responsibility  for  the  item.  When  the 
carcass  is  received  at  the  DSP  its  location  and  status,  such 
as  ready  for  issue  (BFI)  or  not  ready  for  issue  (NEFI)  is 
reported  to  the  IE  via  Transaction  Item  Reporting  (TIE) . 
Event  4  in  Figure  2.  1  is  the  reporting  of  the  receipt  of  a 
fciiled  carcass  to  the  IE.  Event  9  is  the  reporting  of  the 
receipt  of  a  completed  DLB. 

The  ICP  uses  the  Uniform  Inventory  Control  Point  (UICP) 
computer  system  to  track  and  monitor  the  status  of  all 
wholesale  system  assets.  The  TIB  process  is  the  primary 
means  by  which  the  UICP  is  updated  on  actions  against  any 
asset.  This  includes:  demands,  carcass  returns,  repair 
inductions  to  the  DOP,  repair  regenerations,  disposals,  and 
receipts  of  material  from  procurement  or  repairs.  TIR  also 
calculates  and  accumulates  procurement  and  repair  times, 
[fief-  5] 

spec  uses  TIE  information  in  four  UICP  programs  to 
determine  the  procurement  and  repair  reguirements  for  DLBs. 
[Ref-  3:  p-  VII-2] 

"I*  Levels  program.  Forecasts  several  key  reguirements 

determination  elements  such  as  demand,  procurement 
lead  time,  requisition  frequency,  and  turn  around 
time.  Computes  wholesale  reguirements  levels  such  as 
reorder  point,  order  quantity,  and  repair  level. 
Supply  Demand  Review  {SDR)  program.  Compares  current 
inventory  assets  to  reguirements  (set  levels)  and 
makes  recommendations  to  purchase,  terminate  a 
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2. 


purchase,  expedite  a  purchase,  redistribute  on-hand 
assets,  or  recall  material  from  disposal. 

3-  Cyclic  Be pairables  aanaaement  /BQ8)  program. 
Compares  current  inventory  assets  to  the  computed 
repair  level  to  determine  repair  requirements. 

4.  Stratification  program.  Compares  forecast  require¬ 
ments  with  forecast  asset  levels  to  project  future 
procurement  and  repair  requirements  for  budget 
purposes. 

SDR 's  primary  function  is  to  compare  assets  against 
requirements  over  the  procurement  lead  time.  If  require¬ 
ments  exceeds  assets,  the  in  will  receive  a  recommendation 
to  purchase  additional  units.  The  Repair  Scheduling  (BOS) 
application  of  aiCP  compares  assets  against  requirements 
over  the  depot  turn  around  time.  BOS  also  uses  the  urgency 
of  need  levels  and  fleet  reguirements  to  recommend  repair 
and  redistribution  requirements  to  the  IM.  Appendix  A 
contains  copies  of  the  forms  that  must  be  reviewed  by  the  IM 
prior  to  workloading  the  DOP. 

BOS  divides  repair  requirements  into  4  levels  to  be  used 
by  the  DOP  to  schedule  repair  work.  Repair  requirements 
fall  into  the  followinq  four  categories  based  on  urgen';y  of 
need:  [Ref.  3] 

I-  Level  one.  High  priority  backorders  and  approved 

special  projects. 

2.  level  two.  Other  end-use  backorders  and  planned 

program  requirements  of  a  continuing  nature. 

3-  Level  three.  Backorders  for  stock  and  funded  planned 
program  requirements  due  within  average  depot  turn 
around  time. 

Level  four.  Wholesale  system  safety  levels.  Economic 
repair  quantity. 

In  addition  to  tne  urgency  of  need,  the  IM  must  also 
consider  budget  constraints  when  forecasting  repair 


quantities.  The  UlCP  Stratification  program  uses  nasic 
supply  data  on  each  item  of  inventory  to  calculate  the  funds 
required  to  support  the  wholesale  inventory.  The  program 
considers  cost  of  repair,  repair  turn  around  time,  assets 
available,  and  demand.  Based  on  this  information  the 
program  calculates  expected  deficiencies  and  simulates 
expected  procurement  and  repair  requirements  for  budget 
preparations.  Once  the  money  has  been  appropriated,  the 
stratification  program  is  rerun  to  decide  what  procurements 
and  repairs  can  be  done  within  tha  approved  budget.  It  is 
at  this  time  that  the  first  workload  conferences  are 
convened  for  a  given  fiscal  year. 

Semiannually,  workload  conferences  are  held  to  determine 
and  negotiate  workload  for  each  organic  DOP.  Figure  2.2  is 
a  flowchart  of  the  procedures  used  by  SPCC  in  workload  fore¬ 
casting  of  quarterly  requirements.  [Ref.  6].  Normally, 
attendees  at  this  conferences  are  program  managers  for  Depot 
Maintenance,  NAVSEA  and  NAVELEX  inventory  and  maintenance 
managers,  NAVSUP  repairables  management  personnel,  SPCC  item 
managers.  Fleet  Intensified  Repairabled  Management  (FIRM) 
personnel,  NSC  personnel  and  depot  personnel  from  each  ship¬ 
yard  [Bef.  3].  Conferences  are  conducted  75  days  prior  to 
the  beginning  of  the  workload  period.  At  the  conferences, 
which  last  one  week,  representatives  of  each  shipyard  and 
item  managers  negotiate  workload  for  the  upcoming  two  quar¬ 
ters.  ^sed  on  capability  and  capacity,  shipyards  accept  or 
reject  workload  requirements.  After  the  conference  SPCC 
prepares  quarterly  funding  documents  and  repair  schedules 
that  will  make  funds  and  carcasses  available  at  the  begin¬ 
ning  of  the  quarter  the  work  is  to  be  performed. 

SPCC  uses  three  types  of  repair  schedules:  Cyclic  Repair 
Requirements  or  "S"  schedules.  Interim  Repair  Requirements 
or  "R''  schedules  and  Projected  Repair  Requirements  or  "P" 
schedules.  "S"  schedules  are  generated  bi-weekly  or  monthly 
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and  authorize  repairs  for  low  volume  items  by  the  DOPs.  "R" 
schedules  are  for  end-use  high  priority  emergency  require¬ 
ments.  "P"  schedules  are  generally  composed  of  those  items 
that  are  scheduled  during  the  workload  conferences  for 
planned  requirements. 

Funds  for  "P"  schedules  are  open  to  obligation  for  120 
days.  Ihis  is  to  allow  the  shipyard  to  program  for  DLRs  not 
available  at  the  DSP  at  the  beginning  of  the  quarter  but 
expected  to  materialize  before  the  end  of  the  quarter.  If 
the  carcass  is  not  made  available  during  the  quarter  the  OOP 
requests  that  the  Ih  cancel  (BSR)  the  repair  requirement  and 
returns  the  funds  if  the  cancellation  is  approved. 

Project  orders  are  also  issued  for  "S”  and  "R”  schedules 
to  cover  any  emergent  requirements  that  may  occur  during  the 
quarter.  Figures  2.3,  2.4  and  2.5  are  flowcharts  of  the 
details  of  SPCC’s  BOB  cyclic  process,  processing  high 
priority  repair  and  interim  repair  reguests.  Developing  a 
workload  must  be  coordinated  between  three  departments  at 
spec.  The  Planning  and  Data  Systems  Group  (Code  04)  manages 
and  maintains  the  UICP  computer  programs  and  files.  The 
Repairables  Support  Department  (Code  035)  manages  the 
repairable  program  and  prepares  and  issues  the  funding  docu¬ 
ments  to  the  DOPs.  The  IBs  are  assigned  to  the  Weapons 
Support  Group  (Code  05).  High  priority  and  interim  repair 
request  are  initiated  by  the  individual  IBs.  [Ref.  6] 

C.  SHIPIABD  BEPAIBABLES  CICLS 

The  Shipyard  Banagement  Information  System  (SYBIS)  is 
designed  to  support  the  repair  and  overhaul  of  ships.  It  is 
not  designed  to  manage  a  repairables  program.  Although 
SYBIS  is  not  programmed  to  provide  management  information  on 
a  repairables  program,  it  does  contain  all  of  the  data 
related  to  the  program  (ie.  cost,  job  orders,  and  piece 
parts  requirements).  The  CNB  Repairables  Banagement  Banual 
points  out  that: 
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Cnanges  are  therefore  necessary  to  improve  the  standard 
SYMIS  and  provide  a  greater  capability  for  managing 
repairables  programs  within  the  shipyard-  [ Hef.  3:  p- 
XI-16] 

Most  snipyards  process  repairables  information  manually. 
However,  Long  Beach  Naval  Shipyard  has  developed  and  imple¬ 
mented  an  Automated  Repairables  Management  Information 
System  (ARMIS)^  ARMIS  is  a  relational  data  based  computer 
system  used  in  conjunction  with  SYMIS  to  provide  management 
information,  scheduling  and  automatically  prepare  many  of 
the  forms  and  reports  that  were  formerly  done  manually. 

Other  initiatives  that  have  improved  repairables  manage¬ 
ment  include  the  Customer  Order  Documentation  System  (CODS) 
which  permits  electronic  transfer  of  funds  and  has  automati¬ 
cally  prepares  the  Customer  Order  Acceptance  Record  (COAR)  . 
A  COAR  is  basically  the  contract  whereby  the  shipyard  agrees 
to  repair  a  component(s)  for  a  particular  price.  It 
contains  basic  information  about  the  repairs,  source  of 
funds,  amount,  what  is  to  be  repaired  and  quantity.  Figure 
2.6  is  a  copy  of  a  COAR  generated  by  CCDS. 

The  recent  implementation  of  a  Material  Management  (MM) 
function  of  SYMIS  has  increased  visibility  and  control  of 
shipyard  inventory  receipt  and  processing.  This  system 
tracKs  the  status  of  all  material  ordered  to  support  repairs 
cn  both  ships  and  DLRs,  The  Material  Requirements  (MR) 
portion  has  teen  modified  to  maintain  a  nistory  of  all 
material  used  to  repair  a  specific  DLR. 

The  Fleet  Material  Support  Office  (FMSO)  has  recently 
developed  a  program,  (UR22),  for  automating  the  repair 
induction  process.  To  date,  the  UR22  program  has  been 
incorporated  in  the  Stock  Point  Uniform  Automated  Data 


^Detailed  information  on  ARMIS  is  contained  in  Chapter 
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Processing  System  (UADPS-SP)  at  one  DSP.  This  program 
allows  the  OOP  to  make  inductions  using  a  terminal  located 
at  the  shipyard.  £Be£.  7] 

0.  BA JOB  SHIPIABD  FONCTIOMS 

The  repair  of  DLfis  within  the  shipyard  is  composed  of 
six  major  functions.  These  are  Production  Controller  (PC), 
Funds  Administration  Planning  and  Estimating  (P&E)  , 
Scheduling,  Induction,  and  Actual  Repair. 

1 .  Production  Control 

At  the  beginning  of  each  quarter  SPCC  prepares  the 
funding  document  and  repair  schedule.  This  is  normally  put 
in  the  mail  and  sent  to  the  production  controller  at  the 
shipyard.  For  emergency  requirements  naval  messages  are 
used.  Upon  receipt  of  the  funding  document,  the  PC  will 
verify  the  quantity  authorized  for  repair  and  ensure  the 
funds  match  the  repair  quantity.  He  also  verifies  that  the 
shipyard  has  the  capability  and  capacity  to  repair  the  item. 
Any  discrepancies  are  usually  resolved  by  telephone  with  the 
item  manager. 

funds  Administration 

The  funding  document  and  repair  schedules  are  then 
sent  to  the  comptroller  where  a  Customer  Order  Acceptance 
Record  (COAR)  will  be  established  in  SYMIS.  This  allows 
repair  costs  to  be  charged  against  the  right  job  when  the 
actual  repair  starts.  Normally  one  CCAR  is  established  per 
funding  document  even  though  it  may  contain  a  hundred  or 
more  different  line  items.  This  practice  also  allows  the 
financial  administrator  (normally  the  PC)  to  shift  funds 
between  line  items.  When  one  line  item's  repair  cost 
exceeds  the  quoted  repair  price,  funds  from  another  item 
that  is  under  cost  can  be  used  to  cover  the  item  that  is 
over  cost. 

When  the  COAR  has  been  established  in  SYMIS  the  PC 
can  then  prepare  the  log  sheet  and  work  estimate  sheets 
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(MES) .  Figures  2.7  and  2.8  are  samples  of  a  log  sheet  and 
vorK  estimate  sheet.  Log  sheets  are  used  as  a  management 
tool  by  the  PC  to  keep  pertinent  data  of  the  line  item  on 
each  project  order  including  NSN,  5SS  number,  nomencla ture, 
job  order  number,  authorized  quantity,  repair  costs,  esti¬ 
mated  repair  hours,  date  job  was  issued  and  date  completed. 
It  should  be  noted  that  log  sheets  are  not  common  to  all 
shipyards.  In  addition,  only  ARMIS  can  automatically 
generate  a  log  sheet. 

Methods  of  retaining  information  on  what  is  being 
repaired  on  each  funding  document  vary  between  shipyards  and 
production  ccntrollers  within  shipyards-  HESs  are  internal 
planning  department  sheets  which  contain  pertinent  informa¬ 
tion  of  what  will  be  repaired-  WES  sheets  are  used  by  PSE 
to  write  job  orders.  One  iES  must  be  prepared  for  each  line 
item  on  the  project  order.  Usually,  WES  sheets  are  prepared 
manually  by  the  PC,  only  ARMIS  has  automated  the  preparation 
of  WES. 

3-  Planning  and  Estimating 

P&E  will  prepare  a  work  control  document  (WDC)  for 
each  WES.  The  work  control  document  is  a  detailed  outline 
of  what  work  must  be  accomplished  and  hours  authorized  for 
each  shop  and  work  centers-  The  WCD  also  contains  any  tech¬ 
nical  documentation  applicable  to  the  repairs.  Figure  2.9 
is  a  sample  WCD. 

For  items  which  have  a  repair  history  P&E  personnel 
have  generated  standard  Job  Material  Lists  (JMLs)  .  JMLs  are 
in-nouse  requisitions  sent  to  the  supply  department  for 
known  piece  part  requirements. 

Some  shipyards  use  Wang  computers  to  maintain  a  list 
of  piece  parts  required  to  repair  DLRs.  The  Wang  computers 
are  also  used  to  process  requisitions  for  piece  parts  into 
the  SYMIS.  However,  if  P&E  is  unfamiliar  with  the  line  item 
he  must  research  what  piece  parts  are  required  and  hand 
prepare  JMLs. 
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4.  Scheduling 

After  the  WCD  and  associated  JliXs  have  been  prepared 
PSE  forwards  the  liCD  to  scheduling.  Scheduling  reviews  the 
current  workload  for  the  affected  shops  and  schedules  the 
repair  of  the  carcass.  The  MCD  is  then  sent  to  local 
printing  for  reproduction  and  distribution.  Copies  of  the 
WCD  are  also  sent  to  keypunch  to  be  input  into  SYMIS.  When 
the  WCD  information  has  been  entered  into  SYMIS  the  job  is 
open  to  repair  charges  by  the  authorized  shops.  The  WCD  is 
passed  to  the  applicable  shop  planners  who  monitor  the 
actual  repair  process.  The  shop  planner  establishes  key 
operation  for  each  job  order  in  SYMIS.  Key  operation  are 
those  activities  that  must  take  place  to  repair  the 
carcasses.  Examples  of  key  operations  are  open  and 
inspects,  repair  and  test.  The  shop  planner  authorizes  the 
number  of  hours  for  each  work  center  to  complete  each  key 
operation.  When  this  information  has  been  put  into  SYMIS 
the  shop  can  induct  up  to  the  authorized  quantity  and 
commence  repair. 

5,  Induction 

To  induct  a  carcass,  most  shipyards  prepare  a  JKL 
which  is  forwarded  to  the  DSP  holding  the  failed  carcass. 
In  the  future,  they  will  use  the  automated  induction  program 
(Ufi22)  developed  by  FMSO  .  The  UB22  program  gives  the 
person  making  the  induction  visibility  of  all  '*F”  conditio n2 
assets  at  the  DSP  and  automatically  generates  an  induction 
notice  via  CRT  input  at  the  DOP.  The  carcass  is  then 
shipped  directly  to  the  applicable  repair  shop  in  the  ship¬ 
yard.  This  program  also  generates  ZUC  and  ZUB  cards.  The 
ZUC  functions  as  a  proof  of  receipt  by  the  shipyard  and  is 
signed  when  the  material  is  received.  Once  signed,  the  card 
is  retained  by  the  DSP.  The  zrjB  card  remains  with  the 


2«F''  condition  code  refers  to  a  failed  DLR  that  has  been 
returned  to  the  DSP  for  repairs. 
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carcass  and  is  returnea  to  the  DSP  when  repairs  have  been 
completed.  (Bef.  8] 

Several  shipyards  have  prepared  local  induction 
sheets  that  are  passed  to  the  DSP  to  induct  carcasses.  The 
stock  point  then  pulls  the  carcass  and  forwards  it  to  the 
DOP.  At  this  point  the  DSP  reports  the  change  in  condition 
code  from  "F”  to  "M"  via  TIR  to  the  ICP.  The  signed  ZUC 
card  is  used  for  TIE.  “fl"  condition  means  the  carcass  is  in 
repair- 

6-  Bepair  In  Process 

When  the  shop  receives  the  carcass  it  is  inspected 
to  determine  if  it  can  be  repaired-  This  is  only  a  cursory 
inspection  to  see  if  all  major  components  are  present.  If 
the  carcass  can  not  he  repaired  economically  the  item  is 
removed  from  "M”  condition  and  placed  in  "H”  condition 
(disposal)  and  returned  to  the  DSP  and  another  carcass  is 
inducted.  If  the  disposal  action  is  approved  by  the  IM  or 
on  site  SPCC  representative,  the  usable  portions  of  the 
carcass  are  cannibalized  and  retained  by  the  shipyard  for 
use  in  later  repairs.  For  carcass  with  missing  subassem¬ 
blies  a  Defective  Material  Report  (DMR)  is  prepared  and 
forwarded  to  the  IM.  If  the  turn-in  activity  is  known,  the 
IM  will  request  the  missing  parts  be  sent  to  the  shipyard  or 
the  turn-in  activity  will  be  charged  the  price  of  a  new 
replacement  for  the  failed  carcass  vice  only  the  repair 
price. 

During  the  repair  process  the  mechanic  may  identify 
additional  repair  parts.  If  the  lead  time  on  these  parts 
are  expected  to  exceed  30  days  the  item  should  be  placed  in 
"G"  condition  (awaiting  parts).  By  placing  a  carcass  in  "G" 
condition  the  IM  is  notified  via  TIR  that  repairs  have 
stopped  due  to  a  lack  cf  repair  parts.  The  DDP  is  required 
to  list  the  required  parts  and  associated  requisition 
numbers  on  the  monthly  refit  reports.  To  accomplish  this 


the  shipyard  will  notify  the  DSP  to  place  the  carcass  in  ”G" 


condition.  Hhile  in  "G"  condition  the  RTAT  is  interrupted 
and  the  carcass  put  in  custody  storage.  Custody  storage  may 
or  may  not  be  at  the  DSP  depending  on  the  complexity  of  the 
eguipment  as  veil  as  local  agreements  made  between  the  DOP 
and  DSP.  Hhen  the  parts  arrive  at  the  shipyard,  the  carcass 
is  returned  to  "M”  condition  and  rescheduled  for  repair. 

When  the  repair  has  been  completed  the  DLB  is 
returned  to  the  DSP  and  reported  in  "A”  condition  via  TIR 
(ZOB  card) .  The  shipyard  attaches  a  documentation  tag  to 
each  completed  DLR  identifying  the  DOP,  the  mechanic  who 
repaired  the  item  and  the  date  repairs  were  completed.  This 
tag  remains  with  the  item  until  it  is  placed  in  service  by 
the  end  user.  Preservation  of  the  DLR  is  accomplished  by 
the  DOP  prior  to  returning  the  DLR  to  the  DSP.  With  very 
few  exceptions  the  DSP  will  package  the  DLR.  Most  shipyards 
provide  separate  funding  to  the  DSP  for  this  service. 
Before  the  DLR  can  be  issued  it  must  be  stowed  at  the  DSP 
and  its  location  reported  via  a  ZOD  transaction.  This  TIR 
notifies  the  IM  the  DLR  is  in  RFI  condition. 

E.  OOP  BEPOBTIRG  BEgOlBEllEHTS. 

In  addition  to  the  information  reported  to  the  ICP 
concerning  RTAT,  the  DOP  is  required  to  submit  monthly  refit 
status  reports  containing  the  following  information. 
[Ref.  3:  p.  XII-4,5], 

1  Repairable  Surveys:  The  number  of  units  beyond 

economic  repair!  ~  This  is  entered  in  SPCC*s  Repair 
History  File  and  is  used  in  computing  wearout  and 
survival  rates.  Intermediate  Maintenance  Activities 
ilMA)  surveys  obtained  from  the  3M  system  are  not 
included  in  the  computation  of  survival  rate  at  the 
depot,  but  are  an  additional  element  in  the  computation 
of  the  wearcut  rate.  Items  condemned  or  surveyed  by 
the  DOP  will  be  transferred  from  "M”  to  "H”  condition 
and  expended  from  "H”.  Expenditures  from  "H"  will  be 
used  to  compute  wearout  and  survival  rates. 

2  Repair  Completions:  The  number  of  units  that  were 

completely  repaired  during  the  time  period,  by  NS  N  and 
by  Dop  (transfers  from  "M”  to  condition).  This 

information  is  entered  in  the  Repair  History  File. 
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3  D0£  NIF  Rates:  tl avy  Industrial  Fund  rates  for  the 

cost-per-hour  woric  performed  by  a  DOP.  These  are 

stabilized  rates  and  normally  do  not  change  during  the 
fiscal  year. 

4  POP  Workload  Standard  I  NORM) :  Organic  DOP  repair  time 

plus~adiBinistratxve  fime  required  to  complete  repair  of 
an  item.  This  information  as  maintained  by  the  POP  and 
used  in  conjunction  with  the  applicable  NIF  rate  to 
determine  the  DOP  repair  price. 

5  DOP  Capability  Code:  This  code  reflects  current, 

acTuar~ repair  capability  or  noncapability  at  a  specific 
DOP  and  provides  noncapability  by  reason.  It  is  used 
in  the  Bc8  probe  and  dfill  assignments. 

6  DOP  pri^  ^pp:  The  DOP  prime  shop  area  for  each 


DOP  prime  ^op:  The  DOP  prime  shop  area  for  each 

specific  component  is  listed. 

Tv pe  Repair  Directive  Code:  The  type  of  repair  direc¬ 

tive  IS  ident liieu:  TJUS"  =  Scheduled  BOB  requirement; 
NSP  =  Projected  or  worklcad  requirement;  NWR  =  Interim 
requirement. 

Bill  Of  Essential  Support  Parts:  Repair  part  reguire- 


Biii  or  Essential  Suppo rt  Parts:  Repair  part  require¬ 
ments  Jhy  NSN)  are" iaenlirie3  for  all  repairables  for 
which  that  repair  facility  is  the  assigned  DOP.  The 
probability  factor  (expressed  as  a  percentage)  that 
particular  repair  part  will  be  required  in  the  repair 
of  a  single  unit  or  the  repairable  is  also  listed. 


Be  pair  Price:  These  prices  are  computed  f 
repair  aclions  tor  a  specific  NSN  and  dated 
date  the  item  repair  price  was  negotiated. 


from  observed 
d  to  show  the 


10  Repair  Cost:  Includes  direct  labor  cost  to  repair, 

material  cost  to  repair,  and  other  costs  such  as  over¬ 
head  are  presented.  This  provides  visibility  of  price 
variances  for  comparison  among  commercial,  inter¬ 
service,  and  organic  facilities  for  like  items. 
Manhours  to  do  repair  are  also  listed. 


11  Beyond  Economical  Repa ir:  Identify  items  for  which 

repair  cbsis  will  be  excessive  (greater  than  75  percent 
of  current  procurement  cost). 

current  Funds  Received:  The  dollar  value  of  all  repair 
schedules  received  anl  accepted  at  the  DOP  is  listed. 

Cjirrent  Funds  Scheduled:  The  dollar  value  of  all 

sclelules  accepted  for  which  there  has  been  no  induc¬ 
tion  (outstanding  requirements)  is  listed. 

Current  Funds  in  Process:  The  dollar  value  of  repair 

sclelules  That  have"Been  inducted  for  repair  but  are 
not  yet  complete  is  listed 

Funds  Obligated  or  Expe pded  to  Date:  The  dollar  value 

ol  all  scn^ules  Ihal  have  been  inducted  and/or 
completed  during  the  fiscal  year  is  listed. 

Other  R 6 porting  Beguirements:  Unique  data  requirement 

emanating  from  sp  icial  procedures  for  processing  repai¬ 
rable  material  lor  Security  Assistance  Program  (SAP), 


rable  material  ior  Security  Assistance 
training  equipment,  battery  jars,  etc. 


Program  (, 
is  listed- 


F.  BIAI  PEBFOBHAHCE 


CNM  defines  repair  turn  around  time  as: 


the  time  from  generation  of  a  repair  directive  to 
the  date  repair  is  completed,  indicated  by  a  TIB  trans¬ 
ferring  the  item  from  "d”  to  “A"  condition-  [Bef.  3;  p- 
XII-3  ] 


To  maintain  visibility  and  management  control  over  DLEs 
in  the  repair  process  CNd  requires  that  the  SPCC  Id  maintain 
RTAT  by  item  and  family  group.  Actual  HTATs  are  to  be 
compared  with  established  performance  goals.  To  enable  the 
ICP  to  measure  RTAT  the  depot  is  reguired  to  report  the 
various  segments  constituting  RTAT.  [Bef.  3:  p  XII-3]. 
Figure  2.10  is  a  graphic  portrayal  of  the  RTAT  segments  and 
performance  goals.  The  definitions  of  the  segments  are: 
[Bef-  3;  p.  XIII-9]. 

1  OOP  Acceptance:  Time  from  ICP  forwarding  of  a  repair 

sc'Eeduie  and  funding  to  a  OOP  to  the  date  of  acceptance 
by  the  DCP. 

2  OOP  Carcass  Request:  Time  from  OOP  acceptance  of 

repair  schedule €o  the  date  of  request  for  carcasses 
from  the  DSP. 

3  DO^  Material  Receipt:  Time  for  DOP  request  for 

carcasses  until  EiOP~ceceipt  of  material. 

4  DOP  Induction:  Time  from  DOP  receipt  of  carcasses 

unfii  repair  start  date  ("M"  condition  IIR)  . 

5  DOP  Repair  in  Process:  Time  in  ”M"  condition  (exclu¬ 
sive  of  condition  time)  -  This  time  will  be  meas¬ 

ured  for  each  repair  action  via  TIES  and  computed  as  a 
periodic  average  for  NSN,  COG  and  DOP. 

6  Awaiting  Parts:  rime  in  "G”  condition  as  measured  ty 

TI Rs.  ~Time  will  be  computed  for  each  repair  action  and 
used  in  developing  a  DOP  and  system  average  AWP  time 
and  in  highlignting  excessive  AWP  situations  as  they 
occur- 

7  RFI  Receipt  Time:  Time  from  completion  of  a  repair 

until"  the  item  Is  reported  in  "A”  condition  via  TIE. 
This  includes  time  in  preservation  and  packaging  after 
the  repair  has  been  completed.  This  time  is  measured 
for  each  repair  action  and  used  to  compute  the  average 
DOP  time  to  make  repairables  ready  for  shipment  after 
repair- 


G.  SOHMAfil 

This  chapter  provides  the  reader  with  a  general  overview 
of  the  repair  cycle  as  well  as  a  feel  for  the  complexities 
involved  in  effectively  managing  the  repair  of  DLRs.  It 
provides  a  brief  description  of  how  SPCC  determines  DLR 
repair  requirements  and  workloads  the  shipyards.  A  more 
detailed  description  is  provided  of  the  steps  and  procedures 
each  shipyard  takes  to  repair  DLBs.  It  also  details 
performance  goals  and  reporting  requirements  set  forth  by 
CUM. 

Some  simplifications  were  made  and  the  chapter  is  not 
intended  to  be  a  complete  picture  of  how  each  shipyard 
and/or  SPCC  actually  operates.  Each  step  in  the  repair 
process  is  a  complicated  interface  of  various  activities, 
computer  systems,  and  individuals.  Each  is  dependent  upon 
the  other  to  effectively  manage  repairables.  In  such  a 
complicated  environment  there  is  ample  op^'^rtunity  for  prob¬ 
lems  to  develop.  Tne  next  chapter  will  look  at  each  step  in 
the  repair  process  and  identify  problems  that  tend  to 
increase  RTAT  and  hinder  effective  management  at  both  SPCC 
and  the  shipyards. 
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III.  AMALYSIS  OF  THE  BEPAIBABLES  CYCLE 


A.  GENEBAL 

As  outlined  in  Chapter  II,  the  repairahles  cycle  is  a 
complicated  system  with  numerous  interfaces  between  various 
orgcuiiz  ations ,  computer  systems  and  people.  To  efficiently 
move  a  failed  carcass  through  the  repairables  cycle  these 
organizations,  computer  systems  and  people  must  coordinate 
their  actions  and  ideas. 

This  chapter  will  address  current  practices  and  proce¬ 
dures  which  tend  to  increase  repair  turn  around  time  and 
will  recommend  actions  which  may  be  taken  to  reduce  RTAT. 
Many  of  the  recommendations  are  based  on  the  author's 
personal  experience  as  the  fiepairables  Management  Officer  at 
Long  Beach  Naval  Shipyard  from  March  1982  to  May  1984. 
Additionally,  areas  in  which  individual  shipyards  have  taken 
the  initiative  to  implement  policies  and  procedures  that 
have  reduced  ETAT  will  also  be  explored.  Prototype  improve¬ 
ments  have  been  developed  in  both  the  organization  and  auto¬ 
mation  areas  at  individual  DOPs.  However,  little  has  been 
done  at  tae  system  level  to  coordinate  these  improvements  at 
all  organic  DOPs.  The  specific  areas  which  will  be 
discussed  are: 

1.  Instit utional  issues,  related  to  the  problems  in 
measuring  DOP  performance; 

2-  organization  as  it  pertains  to  repairables 

management  and  DLR  repairs; 

3.  Workload  fo recasting  as  it  affects  organic  DOPs. 

4.  Administrative  time,  the  time  required  to  process 
funding  documents  at  the  DOP;  this  time  includes 
preparation  of  all  documentation  necessary  to  induct 
a  carcass  for  repair  as  well  as  the  induction  time. 
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5-  Repair  In  Process  Time  <RIPT)  ,  the  time  from  receipt 
of  the  carcass  in  the  repair  shop  until  repair  is 
completed  and  turned  over  to  the  DSP  in  “A” 
condition. 

6.  Preservation,  packaging  and  storage  time,  is  the  time 
required  for  the  DSP  to  PSP,  and  store  the  DLR  in  HFI 
condition. 

7.  Automated  Repairables  Management  Information  System 
fARMIS) 

Several  Naval  Audit  reports  conducted  in  the  early 
1980's  point  out  the  deficiencies  in  the  repairables  manage¬ 
ment  functions  at  shipyards. 

NAVSHIPYD  does  not  have  a  Repairables  Management 
Organization  witn  centralized  authority  and  responsi¬ 
bility.  As  a  result,  repairables  processing  is  frag¬ 
mented  and  lacks  overall  coordination  and  direction 
[Bef.  1:  p.  3]. 

The  report  goes  on  to  say  this  problem  stems  from: 

1  Lack  of  dedicated  personnel; 

2  Lack  of  recognition/support  for  repairables  within  the 
shipyard ; 

3  Lack  of  precisely  defined  departmental  functions  and 
responsibility  regarding  repairables;  and 

4  Lack  of  interfaces  between  shops,  shop  planners,  prog- 
ressmen  and  expediters. 

Another  report  cited  a  similar  problem. 

NAVSHIPYD  dees  not  provide  as  intensive  support  for  the 
repair  of  2F/2S  cognizance  and  secondary  items  as 
contemplated  by  governing  directives.  ...  its  production 
shops  are  dedicated  to  overhaul  of  ships  on  the  water¬ 
front,  and  repairables  work  is  accepted  only  as  shop 
schedules  permit  [Bef.  2:  p.  2]. 

These  reports  were  based  on  specific  problems  at  two 

different  DOPs.  However,  the  problems  cited  are  common  to 

most  of  the  shipyards  visited.  The  problems  addressed  in 

the  audit  reports  as  well  as  several  problems  that  were  not 

mentioned  will  be  examined  in  this  chapter. 


B.  IHSTITOTIONAL  ISSUES 


Before  examining  the  problems  with  the  repair  cycle,  it 
is  important  to  define  segmented  RIAT  responsibilities  and 
look  at  the  criteria  currently  in  use  to  measure  OOP 
performance.  These  are  important  because  they  affect  the 
policies  and  procedures  adopted  at  the  DOPs. 

spec  measures  OOP  performance  in  two  ways,  (1)  RTAT  and 
(2)  workload  backlog  [Bef.  9] 

1.  RTAT 

Spec  uses  TIE  information  to  compute  RTAT  by 
National  Stock  Number  (NSN),  Cognizance  Symbol  (cog),  and 
Depot.  spec  defines  OOP  repair  tarn  around  time  as  the  time 
from  when  the  carcass  and  funding  are  available  to  the  time 
the  carcass  is  reported  in  ready  for  issue  (RFI)  condition 
[Bef.  9].  This  definition  differs  from  CNM*s  definition 
presented  at  the  end  of  Chapter  II,  which  includes  the 
induction  time  but  does  not  include  preservation,  packaging 
and  storage  time.  SPCC  s  definition  includes  the  additional 
time  the  item  is  in  preservation  and  packaging  (P&P)  as  well 
as  the  time  the  DSP  takes  to  stow  the  item  and  TIR  it  as 
RFI-  With  the  exception  of  one  shipyard  visited,  P&P  and 
storage  are  accomplished  after  the  item  is  turned  over  to 
the  DSP  in  "A”  condition  [Bef.  10]- 

Both  spec’s  and  CNH's  definitions  include  the  time 
it  takes  the  DSP  to  deliver  the  carcass  to  the  DOP  once  the 
reguest  for  induction  has  been  made.  It  is  the  DSP's 
responsibility,  not  the  DOPs,  to  move  the  carcasses  to  the 
DOP  in  a  timely  manner. 

The  shipyards  have  a  problem  with  both  of  tne  above 
definitions  because  both  definitions  contain  times  over 
which  the  DOP  has  no  control. 

When  discussing  what  can  be  done  to  reduce  RTAT  it 
is  important  to  specify  whe  has  responsibility  for  each 
segment  or  the  cycle.  OOP's  should  not  be  measured  on 


segments  of  HIAT  over  which  they  have  no  control.  NAVSUP 
should  Ftovide  definitive  guidance  on  who  has  responsibility 
for  each  segment  of  the  repair  cycle  as  well  as  realistic 
times  for  each  segment  to  be  accomplished. 

RTAT  is  computed  exclusive  of  "G"  condition  time 
(awaiting  parts)  .  Current  regulations  require  the  DOP  to 
package  a  DLR  and  return  it  to  the  DSP  when  a  item  is  placed 
in  ”G''  condition.  Additionally,  the  DOP  should  cancel  the 
requisitions  and  have  the  DSP  reorder  the  required  parts. 
Hhen  the  parts  are  received,  the  DLB  and  the  repair  parts 
are  returned  to  the  DOP  to  complete  repairs. 

For  the  larger  DLRs  it  is  not  cost  effective  to 
gather  up  all  the  sub-assemblies  and  component  parts  that 
have  been  sent  to  various  shops  and  workcenters  for  repair. 
Consequently,  most  DOPs  do  not  use  "G"  condition  for  these 
larger  items.  At  one  DOP  visited,  “G"  condition  was  not 
used  at  all  and  at  anotaer  only  one  DLR  was  in  ”G"  condi¬ 
tion.  When  "G”  condition  is  not  used  RTAT  suffers.  SPCC 
is  also  unaware  that  repair  has  stopped  and  can  not  expedite 
the  required  repair  parts. 

To  encourage  the  use  of  ”G''  condition,  NAVSUP  should 
authorize  local  agreements  between  the  DOP  and  DSP  to  allow 
larger  DLRs  to  remain  in  the  custody  of  the  DOP  pending 
receipt  of  the  parts.  The  policy  of  canceling  the  DOP's 
requisitions  and  the  DSP  reordering  the  parts  should  be 
rescinded,  particularly  in  view  of  the  increasing  procure¬ 
ment  lead  times.  The  DOPs  will  have  to  assume  responsi¬ 
bility  for  notifying  the  DSP  when  a  DLR  has  been  placed  in 
"G”  condition  as  well  as  when  repairs  have  restarted. 

2.  Workload  Backlog 

SPCC  uses  the  workload  backlog  statistics  to  measure 
how  much  work  the  DOP  has  on  hand.  Backlog  is  the  total 
number  of  carcasses  scheduled  minus  those  completed  and  or 
canceled  (BSR).  Based  on  the  last  six  quarters  data,  SPCC 


computes  the  average  number  of  units  completed  each  quarter 
and  compares  that  figure  to  the  average  number  of  units 
available  for  induction.  If  the  the  average  number 
completed  each  quarter  exceeds  the  average  number  of  units 
scheduled,  the  DOP  is  said  to  be  working  down  its  backlog. 

Figure  3.1  is  a  sample  of  the  form  used  to  compute 
backlog.  In  this  example,  the  DOPs  average  units  completed 
the  last  two  quarters  is  118  percent  of  the  average  units 
available  for  induction.  However,  the  report  shows  the 
current  backlog  will  still  support  one  and  one  half  quarters 
worth  of  work.  Table  I  is  a  summary  of  the  backlogs  that 
spec  has  calculated  for  7H  cog  for  each  of  the  DOPs  visited 
in  this  study,  based  on  the  last  six  quarters*  workload. 


TABLE  1 

7H  80BKL0AD  BACKLOG  IN  ONITS 


DOP 

SCHEDOLED 

C0H£. 

BSH* 

BACKLOG 

KM- 

1 

2648 

1687 

740 

221 

1.65 

2 

10591 

8016 

1421 

1154 

1.55 

3 

2  9  47 

1327 

312 

1308 

7.16 

4 

1544 

1002 

149 

393 

5.  31 

♦  BSR  is  a  document  identifier  used  by  SPCC 
to  cancel  repair  requirements. 


I  These  figures  were  made  available  to  the  DOPs  at  the 

last  workload  conference  held  in  September  1985.  As  pointed 
out  earlier,  many  of  the  DOPs  were  not  canceling  <BSR) 
carcasses  that  were  not  available  during  the  quarter  in 
hopes  the  carcasses  would  materialize  in  the  future. 
Subsequent  to  this  report,  the  DOPs  have  reduced  the  backlog 
by  canceling  many  of  the  carcasses  that  were  not  available 
for  induction. 

spec  recognizes  that  this  information  does  not  accu¬ 
rately  reflect  the  backlog  but  is  forced  to  use  whatever 
information  is  available.  In  this  case,  the  data  on  DLRs 
scheduled  and  completed  is  available  via  TIE  reporting. 
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□OP  BACKLOG  AMO  PRCOUC7IVIT(  ANALYSIS 
□OP:  ^fR  LONG  BEACH  {7H) 


UNITS 

PATS 

SCHEDULm  OOMPimD 

BSR 

BACKLOG 

10  FT84  U/31/94  - 

1388 

1464 

222 

202 

6/30/8S 

1602 

224 

62 

Difference 

U8 

2 

140 

20  12/31/84  - 

1651 

U88 

271 

92 

6/30/85 

U45 

272 

34 

Difference 

- !T 

58 

30  U/31/84  - 

1467 

1077 

154 

236 

6/30/85 

1222 

157 

38 

Difference 

145 

148 

40  U/31/84  - 

U86 

337 

226 

323 

6/30/85 

980 

235 

171 

Difference 

l4l 

9 

■  l5i 

10  F?85  U/31/84  - 

2205 

502 

0 

1703 

6/30/85 

1720 

151 

334 

Difference 
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151 
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0 

0 
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1529 

TOTAL 
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1154 
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• 

1765 
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6  QTRS  1421/6 

m 
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• 

1529 

AVE  UNITS  OOMPLETID 

LAST  2  OnS  785  + 

2848/2  ■ 

3633/2 

a 

1816 

%  OOMPLETID  VS  AVAIL 

a 

1  18% 

UNITS  RD1AINING  FROM 

PRIOR  QUARTISS 

a 

U54 

UNITS  RQ1AINING  FROM  CURRENT  QUARTIR  MINOS  PRCaBCTID  SSRs 

a 

1675 

TC7TAL  UNITS  IN  BACIXOG 

a 

2829 

AVE  UNITS  OOMPLETID 

a 

1816 

%  OP  UNITS  IN  BACKLOG 

a 

1.55  QTRS 

Figure  3.1  SFCC  BacJcIog  Computations  Sample. 
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Hhen  units  completed  are  used  in  the  ccmputations  the  work 
in-process  is  ignored.  To  accurately  measure  oacklog,  man¬ 
hours  authorized  should  be  compared  to  man-hours  expended. 
Hith  the  exception  of  one  OOP,  man-hour  information  is  not 
readily  available.  Only  Long  Beach  NSY,  which  has  ARNIS, 
can  automatically  generate  man-hour  information  in  a  timely 
manner. 

The  author  was  faced  with  a  similar  problem  in  gath¬ 
ering  statistical  data  for  this  thesis.  A  great  deal  of 
time  was  required  to  gather  and  compile  the  data  at  the 
non-automated  shipyards.  At  one  DOP  the  lack  of  any  auto¬ 
mated  repairables  management  information  by  either  the  DOP 
or  DSP,  as  well  as  time  constraints,  precluded  gathering 
segmented  RTAT  on  the  DOP*s  performance.  It  is  onviously 
difficult  to  determine  what  actions  should  be  taken  if  accu¬ 
rate  information  on  the  current  situation  is  not  available. 

C.  DOP  OfiGANIZAIIOM 
1.  General 

Historically,  the  primary  mission  of  naval  shipyards 
has  been  to  provide  logistic  support  for  the  construction, 
conversion,  overhaul,  repair,  alteration,  and  drydocking  of 
U.S.  Navy  snips  and  service  craft.  Additionally,  shipyards 
have  been  assigned  depot  responsibility  for  overhaul  of 
DLRs. 

At  most  shipyards  the  DLR  workload  accounts  for  less 
than  five  percent  of  the  total  shipyard  effort  [fief.  11: 
p.11-3]-  Consequently,  shipyards  are  organized  and  manage¬ 
ment  information  systems  have  been  set  up  to  support  the 
ship  related  work  (ie.  construction,  conversion,  overhauls, 
etc. )  . 

Although  the  shipyard  priority  list  indicates  that 
the  repair  cf  DLRs  is  relatively  high,  the  low  volume  of 
repairs  as  compared  to  the  waterfront  workload  precludes 
most  shipyard  commanding  officers  from  dedicating  personnel 


to  the  repairahles  prograios.  la  this  thesis,  dedicating 
personnel  refers  to  having  people  assigned  to  a  program  on  a 
permanent  basis.  For  example,  personnel  dedicated  to  the 
repairables  program  would  not  be  assigned  to  do  worJc  on 
ships  on  the  waterfront.  Their  primary  responsibility  would 
be  to  repair  DLBs. 

During  several  of  the  interviews  conducted  for  this 
thesis,  repair  of  OLEs  was  referred  to  as  ’’filler"  worJc.  ^ 
Without  dedicated  shop  personnel  to  repair  DLRs,  repairables 
will  continue  to  be  used  as  filler  work. 

Most  shipyards  could  survive  witnout  the  DLR  work¬ 
load.  However,  the  ICPs  cannot  survive  without  having 
organic  DOPs.  With  the  increasing  numner  of  DLRs  (approxi¬ 
mately  90,000  at  SPCC  alone)  and  the  increasing  complexity 
of  weapons  systems,  rt  may  be  difficult  for  Spec  to  locate 
commercial  DOPs  with  the  capability  and  capacity  to  provide 
timely  repair  of  DLRs. 

2.  Proposed  Organization 

There  was  unanimous  agreement  between  the  shipyards 
visited  and  SPCC  that  the  single  most  important  factor  in 
reducing  RTAT  at  the  shipyards  was  for  NAVSEA  and  shipyard 
commanders  to  supp ort  the  repairables  program  at  their  ship¬ 
yards.  If  a  repairables  program  is  to  be  actively  supported 
the  shipyard  needs  to  address  four  separate  functions:  (1) 
Planning,  (2)  Production,  (3)  Transportation  and  (4)  Supply. 

a.  Planning 

As  a  direct  result  of  one  of  the  audit  reports 
mentioned  above.  Long  Beach  MSY  established  a  dedicated 
planning  office  called  the  Repairables  Management  Office 
(EHO).  Historically,  this  shipyard  has  been  the  largest  DOP 
with  respect  to  the  numner  and  value  of  DLRs  repaired.  It 
has  been  designated  the  DOP  for  over  4500  different  DLRs, 


3work  that  is  accomplished  when  the  waterfront  workload 
is  low  and  can  not  provide  work  for  ail  the  production 
w  erkers . 


3500  of  vhxch  are  managed  by  SPCC.  The  remainder  are 
managed  by  NAVSEA  and  the  old  NAVELEX  organization.  In 
Fiscal  Year  (FY)  84  this  OOP  vas  funded  over  $65  million 
dollars  to  repair  DLRs  (this  represents  approximately  ten 
percent  of  that  shipyard’s  total  workload) - 

Figure  3,2  is  the  NAVSEA  approved  organization 
chart  for  the  Long  Beach  RMO.  Figure  3.3  is  a  skeletonized 
organization  chart  that  shows  the  relationship  between  the 
planning  (RMC)  and  production  (RRC)  departments-  The 
primary  benefit  of  an  RMO  organization  is  the  consolidation 
of  the  production  controller  and  planner  and  estimater  func¬ 
tions  in  one  office.  By  having  the  P&E  personnel  in  the 
same  office  and  dedicated  to  repairables,  the  time  required 
to  generate  the  Work  Control  Document  (RCD)  /  Job  Order  (JO) 
is  reduced.  The  other  major  benefit  of  this  organization 
structure  is  the  centralization  of  authority  and  responsi¬ 
bility  for  managing  repairables. 

Due  to  the  volume  of  repairables  managed  at  Long 
Beach  NSY,  the  number  of  PCs  (5)  and  PBEs  (6)  is  large  when 
compared  to  other  DOPs.  The  PCs  are  organized  by  DLR  type. 
Two  are  assigned  to  SPCC  items  and  two  are  assigned  to 
NAVSEA  items.  One  is  assigned  to  manage  the  Pacific  Fleet 
Winch  Repair  program.  Three  mechanical  P&E,  one  electronic 
P6E,  one  electrical  PSE  and  a  P&E  supervisor  are  fully 
employed  in  preparing  WCDs  and  ordering  material. 

The  most  important  factor  is  to  have  personnel 
dedicated  to  the  program  not  the  number  assigned.  For 
example,  the  smallest  DOP  analyzed  in  this  thesis  repairs 
approximately  500  DLRs  for  SPCC  with  funding  less  than  $1 
million  dollars  in  FY  84  [Bef.  7].  Although  this  shipyard 
does  not  do  the  volume  of  DLR  repairs  that  the  larger  ship¬ 
yards  do,  the  process  and  procedures  involved  in  the 
administrative  and  repair  functions  are  essentially  the 
same.  This  shipyard  does  not  need  as  many  people  assigned 
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to  the  repairables  program  but  it  does  need  a  dedicated 
organization  with  centralized  authority  and  responsibility. 
At  this  OOP  only  one  PC  is  used  for  managing  the  entire 
repairables  program. 

b.  Repairables  Rework  Centers 

Repairable  Rework  Centers  (RRC)  are  designed  to 
have  dedicated  mechanics  and  shop  planners  assigned  to  work 
centers  whose  primary  responsiblity  is  the  repair  of  DLRs. 

RECs  were  first  introduced  into  selected  ship¬ 


yards  in  1978-  Currently,  only  two  shipyards  have  RfiCs  (NSY 
Long  Beach  and  MSY  Norfolk) .  Tne  driving  factor  in  estab¬ 
lishing  RHCs  dates  back  to  1975  when  several  shipyards  were 
faced  with  (1)  major  reductions  in  the  waterfront  workloads, 
(2)  underutilization  of  electronic  repair  facilities  and  (3) 
a  need  to  provide  customers  a  lower  priced  cost  center ♦  due 
to  rework  funding  deficiencies-  [Bef.  11:  p-  1-1- ] 

In  1981  an  EEC  was  formally  established  in  the 
Electronic/Electrical  Group  (Code  950)  at  Long  Beach  NSY. 
Efforts  are  also  being  taken  to  establish  a  similar  organi¬ 
zation  in  the  Mechanical  Group  (Code  930)  .  Recently  the 
LBNSY  organization  was  expanded  to  include  a  Shop 
Superintendent  (Code  966).  A  shop  superintendent  is  respon¬ 
sible  for  several  work  centers.  Currently  there  are  approx¬ 
imately  300  dedicated  shop  personnel  assigned  to  the  two 
RECs  at  Long  Reach  NSY. 

About  the  same  time  an  RRC  was  established  in 
the  Electronic  Shop  at  Norfolk  NSY.  Although  not  formally 
organized,  the  Norfolk  RRC  has  continued  to  have  personnel 
dedicated  to  the  repairables  program. 

Figure  3.4  is  the  formal  organizational  chart  of 
the  Electronic  /  Electrical  Group  (Code  950)  RRC  at  Long 
Beach  NSY.  This  is  the  largest  RRC  at  any  shipyard  and 


♦lower  priced  cost  centers  refer  to  establishing 
tailored  stabilized  rates  for  DLR  repairs. 


employs  approximately  150  personnel.  Figure  3.5  is  the 
proposed  Mechanical  Group  (Code  930)  EEC.  Although  the 
formal  organization  has  not  been  fully  implemented,  this  EEC 
also  has  approximately  150  personnel  working  on  DLEs  each 
day. 

The  larger  an  organization  is  the  greater  the 
need  for  a  formalized  structure.  However,  size  is  not  the 
only  criterion  that  should  be  used  to  justify  a  formal 
organization.  Even  the  shipyard  that  does  the  least  amount 
of  DLE  repairs  has  enough  work  to  establish  an  EEC.  Instead 
of  150  people  it  could  be  as  few  as  1 5.  A  minimum  of  one 
shop  planner  needs  to  be  assigned  to  monitor  induction, 
repairs  in  process  and  the  steps  for  returning  DLEs  in  "A" 
condition.  The  number  of  shop  personnel  assigned  should  be 
based  on  the  number  of  man-years  of  work  accepted  by  the 
OOP.  If  the  DOP  accepts  the  work  it  should  be  willing  to 
dedicate  the  people  to  do  the  work.  As  the  workload 
increases  so  can  the  the  size  of  the  EEC. 

In  the  years  since  SECs  were  first  introduced  in 
naval  shipyards,  major  benefits  and  improvements  have 
resulted  for  OLE  customers. 

1.  flepair  prices  have  been  reduced.  EECs  allow  the 
shipyards  to  segregate  the  repairs  of  DLEs  and 
organize  the  work  force-  By  making  repairs  in  a 
production  mode,  separate  stabilized  rates  can  be 
developed  for  each  work  center-  Prior  to  the  SEC 
concept,  DLEs  were  repaired  using  the  applicable  ship 
rate-  NSY  Long  Beach  has  25  different  rates  based  on 
the  type  of  equipment,  complexity  of  the  repair  and 
piece  part  requirements. 

At  NSY  Long  Beach  analyzing  the  repair  price  has 
been  made  much  easier  using  AEMIS.  ABMIS  retains  cost 
information  for  material,  labor  and  overhead  by  OLE-  Actual 
charges  are  compared  with  estimates  to  determine  if  the 


repairs  have  been  priced  correctly  and  the  rates  are 
adjusted  accordingly.  Rates  are  submitted  and  approved  by 
NA7SEA  annually. 

2.  Dedicated  personnel  were  assigned  to  repair  DLRs. 

3-  RTAT  was  reduced.  Table  II  is  a  summary  of  7G,  7H 
and  7Z  cog  RTATs  over  the  last  five  years  at  NSY  Long 
Beach.  RTAT  has  been  reduced  from  over  100  days  in 

FY-81  to  just  under  50  days  for  those  FY-85  DLRs  that 
have  been  completed  to  date. 

TABLE  II 

HISTORY  OF  RTAT  BY  COG.  FOB  NSY  LONG  BEACH 


YEAR 

COG 

UNITS  COMPLETE 

A V E. RTAT 

FY-81 

7G 

153  3 

100 

FY-81 

7H 

927 

114 

FY-81 

7Z 

N/A 

N/A 

F  Y-82 

7G 

5442 

98 

FY-82 

7H 

N/A 

N/A 

FY-82 

7Z 

258  8 

109 

FY-83 

7G 

1426 

112 

F  Y-83 

7H 

415  1 

96 

FY-83 

7Z 

435 

102 

FY-84 

7G 

1248 

74 

FY-84 

7H 

481  1 

72 

FY-8  4 

7Z 

703 

87 

FY-85 

7G 

145 

47 

FY-85 

7H 

623 

46 

FY-85 

7Z 

91 

50 

Although  comparable  data  was  not  readily  avail¬ 
able  at  Norfolk's  RRC,  SPCC  personnel  are  confident  the  EEC 
concept  has  reduced  RTAT  significantly  at  that  shipyard 
also.  [Hef.  9] 

Table  III  groups  NSY  Long  Beach  repair  history 
data  for  the  Electronic/Electrical  RRC  by  cog  and  RTAT. 
Based  on  this  information,  approximately  fifty  percent  of 
both  the  7G  and  7H  cog  DLRs  have  RTATs  less  than  60  days. 
When  the  data  is  reviewed  in  this  way  the  manager  can 
concentrate  his  attention  on  those  DLRs  that  have  excessive 


BTATs.  ABHIS  can  also  list  the  individual  NSNs  that  make  up 
each  category. 

TABLE  III 

BEPAIS  TOBM  ABOONO  TINE 

7G  Cog  BTAT  for  307  NSNs 

less  than  60  days  =  162 
60  to  90  days  =  52 

90  to  120  days  =  24 

above  120  days  =  69 

7H  Cog  RTAT  for  10  05  NSNs 

less  than  60  days  =  499 
60  to  90  days  =  140 
90  to  120  days  =  77 

above  120  days  =  289 

Using  the  AEEIS  in  conjunction  with  the  BBC, 
shop  performance  can  be  monitored  to  the  shop  foreman  level. 
Figure  3.6  is  a  sample  of  a  shop  manning  report  obtained 
using  the  BBC  and  ABMIS  combination.  Using  the  number  of 
man  hours  authorized  and  the  number  of  man-hours  expended, 
ABMIS  computes  the  number  of  men  needed  to  complete  the  work 
assigned  to  a  foreman.  This  figure  is  compared  to  the 
number  of  personnel  which  worked  the  previous  week.  In  this 
sample,  the  shop  foreman  has  enough  work  to  keep  35  people 
employed  for  the  next  two  weeks  and  28  people  employed  the 
following  week  and  so  on.  However,  the  foreman  worked  only 
12.5  people  last  week.  If  this  foreman  is  going  to  meet  his 
Repair  in  Process  Times  (RIPTs)  he  will  have  to  assign  more 
personnel.  With  this  type  of  information  available  the 
manager  can  foresee  problems  such  as,  inadeguate  staffing, 
and  take  corrective  action. 

Appendix  B  contains  flow  charts  of  how  the  BBC 
at  Long  Beach  uses  ABMIS  to  process  WCDs  and  induct 
carcasses  for  repair.  f  Bef.  13] 


c.  Transportation  Services 

There  are  two  support  services  that  directly 
effect  BTAT  at  shipyards;  (1)  transportation  and  (2)  supply 
support  services. 

Transportation  problems,  both  within  the  ship¬ 
yard  and  between  the  DOP  and  DSP,  were  found  to  be 

increasing  RTAT  at  all  four  shipyards  visited.  In  most 

cases  the  delays  occurred  when  failed  carcasses  were  being 
moved  in  or  cut  of  the  DOP.  In  one  case,  completed  DLBs 
were  staged  in  a  large  box  prior  to  being  delivered  to  the 
DSP.  This  box,  because  of  its  size  ,  is  only  picked  up  once 

a  week  and  then  only  if  it  is  full  [fief.  12].  This  practice 

automatically  adds  an  average  of  three  and  a  half  days  to 
the  repair  in  process  tine  for  those  items  staged  in  the 
box. 

Another  problem  that  has  caused  delays  is  the 
losing  of  carcasses  after  the  induction  request  has  been 
made.  At  one  shipyard,  a  sample  of  six  FY  85  project  orders 
involving  1493  carcasses  was  reviewed.  Of  the  1493 
carcasses,  294  or  20  percent  were  shipped  from  the  DSP  but 
not  received.  Because  there  was  no  DOP  or  DSP  monitoring  of 
the  movement  of  the  carcasses  it  is  difficult  to  determine 
the  disposition  of  these  carcasses.  Due  to  the  large  number 
of  carcasses  that  are  reported  shipped  but  not  received, 
several  of  the  shipyards  have  instituted  signature  receipt- 
Previously,  the  DSP  driver  was  dropping  the  carcasses  off  at 
the  DOP  without  requiring  a  signature  [Ref.  13].  Signature 
control  has  added  some  time  to  the  receipt  process  but  has 
reduced  the  number  of  lost  carcasses. 

Shipyards  without  RECs  have  DLRs  delivered  to 
the  Material  Control  Centers  (MCC)  in  the  various  shops. 
MCCs  are  designed  primarily  to  stage  material  coming  off 
ships  in  overhaul  as  well  as  material  being  returned  to  the 
ships  when  repairs  have  been  completed.  To  help  eliminate 
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the  lap  act  of  transportation  delays  between  the  DSP  and  OOP, 
the  DSP  that  supports  Long  Beach  NSY  has  begun  making  daily 
pick  up  and  delivery  at  the  fiRC.  By  making  deliveries  and 
pick-ups  at  the  BBC,  the  shop  planners  have  more  control  and 
visibility  of  the  DLB.  Having  the  BBC  control  movement  of 
OLfis  also  reduces  tne  chance  the  material  will  be  mixed  with 
DLB  being  repaired  for  ships  on  the  waterfront,  s 

Finally,  arranging  transportation/materials 
handling  services  within  the  DOP  has  also  been  difficult  due 
to  competition  from  the  waterfront  workload  for  cranes  and 
other  materials  handling  equipment.  These  delays  can 
increase  RTAT  unnecessarily. 

d.  Supply  Support  Services 

Organizing  certain  DOP  supply  activities  or 
functions  to  support  the  repairables  program  could  have  a 
significant  impact  on  reducing  BTAT.  Two  functions  that  are 
important  are  :  (1)  shop  stores  support  and  (2)  expediting 

of  piece  parts  used  to  repair  DLRs. 

Two  of  the  shipyards  visited  cited  instances 
where  shop  stores*  personnel  were  not  supporting  the  repai¬ 
rables  program.  In  both  cases  snop  personnel  directly 
involved  in  tne  repair  process  had  provided  shop  store 
managers  with  lists  (approximately  2000  NSNs  each)  of 
material  they  felt  were  needed  to  support  the  repair  of 
particular  DLRs.  According  to  the  personnel  interviewed,  no 
action  was  taken  to  stock  these  items  in  shop  stores. 
Management  attention  and  affirmative  action  on  the 
production  shop's  request  for  support  would  obviously  elimi¬ 
nate  delays  caused  by  lack  of  repair  part  support. 
[Hef.  13,  14]- 

sconcurrent  repair  of  DLBs  is  not  normally  authorized 
and  causes  inaccurate  demand  data  for  the  Supply  system. 
Concurrent  repair  is  when  the  operating  ship  or  activity  nas 
the  DLB  repaired  at  the  DOP  without  notifying  the  IM. 
Concurrent  repair  is  a  significant  problem  but  will  not  be 
addressed  in  this  thesis. 


Once  piece  parts  have  been  placed  on  order  it  is 
the  shipyard  supply  department's  responsibility  to  expedite 
material  based  on  priority  and  urgency  of  need.  Only  one 
OOP  indicated  they  had  a  dedicated  expediter  assigned  to  the 
repairables  program  [Ref.  13].  At  the  other  shipyards  expe¬ 
diting  piece  parts  for  the  repairables  program  was  consid¬ 
ered  in  direct  competition  with  waterfront  requirements.  As 
indicated  earlier,  at  most  shipyards  OLE  work  is  accom¬ 
plished  only  when  it  doesn't  interfere  with  tne  waterfront 
work. 

D.  WORKLOAD  FOBECASIIMG 

Workload  forecasting  is  a  key  factor  in  reducing  RTAT. 
Without  a  steady  and  reliable  workload  it  is  very  difficult 
for  the  OOP  to  schedule  man- power  and  machines  to  support  a 
repairables  program  in  shipyards.  When  the  planned  workload 
is  not  available  at  the  beginning  of  the  quarter,  production 
workers  will  be  left  idle  or  must  be  reassigned.  If 
carcasses  arrive  later  during  the  quarter  in  which  they  were 
workloaded,  repairs  will  normally  be  delayed  until  the 
carcasses  can  be  inducted  and  personnel  reassigned.  Such 
inaccuracies  in  the  forecasted  workload  can  and  do  cause 
major  problems  for  the  DOPs. 

If  the  OOP  can  be  assured  of  a  consistent  workload  it 
can  staff  the  the  shops  accordingly  and  integrate  the  OLE 
workload  with  ship  repairs.  Consistency  of  the  workload  is 
more  important  than  volume.  The  volume  of  work  only  becomes 
important  when  the  shop  has  been  manned  to  meet  a  certain 
workload  level.  For  those  organic  DCPs  who  repair  a  large 
number  of  DLRs  each  quarter,  RRCs  have  been  established 
which  have  dedicated  shop  personnel.  These  personnel  rely 
on  the  forecasted  workload  to  keep  them  employed  for  the 
entire  quarter.  If  the  actual  workload  is  less  than  the 
forecasted  workload,  the  RRC  manager  must  schedule  the 
inductions  over  the  entire  quarter  even  though  he  could 
repair  the  carcasses  faster  [Ref.  12]. 


Horicload  forecasting  is  the  responsibility  of  SPCC  and 
has  a  direct  effect  on  many  of  the  policies  and  practices 
adopted  by  shipyards.  SPCC’s  policy  in  recent  years  has 
been  to  workload  only  those  non-ready  for  issue  (NHFI) 
carcasses  that  are  on  hand  at  a  DSP  or  are  due  in  from  oper¬ 
ating  units.  This  policy  was  put  into  effect  due  to  a 
number  of  complaints  by  the  DOPs  that  carcasses  were  not 
available  for  repair  after  they  had  been  workloaded. 

Although  some  improvements  in  carcass  availability  has 
been  made,  there  still  seems  to  be  a  problem.  Using  the 
DOP*s  monthly  refit  reports,  sample  data  was  extracted  to 
determine  the  percentage  of  workloaded  carcasses  that  are 
subsequently  cancelled  because  the  carcass  was  mis- 
identified  or  was  not  on-hand  at  the  DSP.  At  one  DOP  a 
sample  of  three  project  orders  covering  the  first  three 
quarters  of  Fy-85  revealed  that  only  42  per  cent  of  the  118 
different  7H  cog  stock  numbers  workloaded  actually  had 
carcasses  available.  fiepairs  to  69  of  these  stock  numbers 
were  cancelled  because  the  DSP  did  not  have  carcasses  avail¬ 
able  or  when  the  carcass  was  delivered  to  the  DOP  it  had 
been  mis-identified  and  was  a  carcass  for  some  other  NSN. 

A  similar  sample  was  taken  at  another  DOP.  This  sample 
involved  six  FY-85  project  orders  to  repair  204  different 
stock  numbers  with  varying  quantities  of  carcasses  assigned 
to  each  NSN.  438  of  these  carcasses,  involving  71  NSNs, 
were  either  not  in  stock  (NIS)  ,  not  received  or 
mis-identif  ied. 

This  information  does  not  significantly  differ  from  the 
information  available  at  SPCC.  In  a  recent  briefing  SPCC 
noted  that  the  carcass  cancellation  (BSR)  rate  has  averaged 
approximately  22  percent  at  organic  DOPs.  [Ref.  15] 

The  recently  established  Bepairables  Policy  and  Systems 
Office  (Code  0503)  at  SPCC  is  trying  to  identify  and  take 
corrective  action  on  the  problems  of  repairables  management. 


In  addition  to  carcass  availability,  this  office  is  investi¬ 
gating  problems  with  carcass  visibility,  DOP  management, 
repair  requirement  rdentification,  institutional  issues,  ADP 
issues  and  financial  issues.  [Ref.  15] 

Much  of  the  carcass  timing  problem  is  a  result  of  the 
operating  units  not  being  timely  in  returning  their  failed 
carcasses.  If  the  carcass  does  not  arrive  at  the  DSP  during 
the  quarter  it  was  worlcloaded,  repair  of  that  carcass  is 
cancelled  by  SPCC.  Eliminating  planning  for  due-in  quanti¬ 
ties  would  improve  the  accuracy  of  the  woricload  forecast. 
Thus,  if  SPCC  were  to  base  the  workload  solely  on  on-hand 
non-RFI  carcasses,  the  percentage  of  available  carcasses 
should  increase. 

Another  action  that  may  improve  workload  forecasting  is 
to  develop  an  automated  interface  between  the  BOS  and  the 
shipyard's  computer  system.  The  Aviation  Support  Office 
(ASO)  uses  a  magnetic  tape  of  the  Cyclic  Repairables 
Management  Program  (BOS)  to  workload  the  Naval  Air  Rework 
Facilities  (NAHF)  on  a  weekly  basis.  The  NARF  receives  90 
percent  of  its  workload  automatically  by  interfacing  the  BOS 
tape  with  the  NARF's  weekly  induction  scheduling  system. 
[  Ref.  6  ]. 

Under  the  present  system  used  by  SPCC  and  organic  DOPs, 
90  percent  of  the  workload  must  be  accomplished  manually  by 
reviewing  over  19,000  NSNs  each  quarter.  Figure  3.7  and  3.8 
are  samples  of  two  of  the  forms  that  must  be  reviewed  by  the 
IM  for  each  NSN,  For  each  of  the  NSNs  workloaded  the  Id 
must  compare  and  verify  the  actual  stock  status  on  the 
Consolidated  Stock  Status  Report  (CSSR)  with  the  forecasted 
workload  figures  on  the  repair  workload  forecast.  The  UADPS 
Supply  Demand  Review  program  provides  the  CSSR  forms  and 
spec's  DATAPOINT  system  computes  the  workload  forecast. 
DATAPOINT  receives  information  on  a  selected  universe  of 
NSNs  via  magnetic  tape  from  OADPS.  For  example,  UADPS  may 
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be  asiced  to  generate  a  tape  of  all  DLBs  that  have  experi¬ 
enced  any  activity  in  the  last  two  years.  Using  the  data 
tape  from  UADPS,  OATAPOINT  generates  a  workload  sorted  by 
DOP  and  develops  the  workload  forecast  selecting  only  those 
DLRs  that  have  due- in  or  on- hand  quantities  at  tne  DSP- 

B.  ADHIHISTBATIVE  TIHE 

Administrative  time  is  the  time  required  to  process 
funding  documents  at  the  shipyard  and  to  order  and  receive  a 
carcass  to  be  repaired.  Its  two  main  components  are  docu¬ 
mentation  preparation  time  and  induction  time.  Figure  3.9 
is  a  diagram  of  the  actions  that  must  be  accomplished  during 
the  administrative  time.  Documentation  time,  the  induction 
process  and  induction  time  will  be  discussed  separately 
because  the  DOP  is  responsible  for  the  documentation  time 
and  induction  process  while  the  DSP  is  responsible  for  the 
induction  time. 

To  measure  the  administrative  time  at  DOPs,  sample  data 
was  collected  at  both  a  ”non-automated''  and  "automated  ship¬ 
yard".  The  non-automated  shipyard  prepares  documents  manu¬ 
ally,  with  the  exception  of  the  COAfi.  Using  the  Customer 
Order  Documentation  System  (CODS)  mentioned  earlier,  all 
shipyards  have  now  automated  preparation  of  the  COAB.  The 
automated  shipyard.  Long  Beach,  uses  ARMIS.  Table  17  is  a 
summary  of  document  preparation  and  induction  times  at  the 
two  shipyaras;  shipyard  1  is  non-automated,  shipyard  2  uses 
ABMIS. 

1 .  Documentation  Ti m e 

The  ABfllS  system  has  reduced  documentation  prepara¬ 
tion  time  significantly  at  the  automated  shipyard.  The  time 
required  to  process  the  documentation  necessary  to  make 
repairs  using  ARMIS  was  only  one  sixth  the  time  required  by 
the  manual  system.  This  reduction  in  time  is  due  primarily 
to  two  factors;  (1)  the  BMO  organization  discussed  earlier 
and  (2)  the  fact  that  ARMIS  has  automated  many  of  the 


A  =  aeceipt  of  funding  document 
B  =  Production  Controller  verifies  NSN, 
funds,  and  quantity 

C  =  Comptroller  establxshes  COAB  in  SYMIS 
D  =  Production  controller  sets  up 
record /file  of  repairs 
E  =  Production  controller  writes  MES 
F  =  P&E  write  HCD/JO 
G  =  Scheduling 

H  =  Kev  punch  authorized  man-hours  in  SYMI5 
I  =  WCD/JO  sent  to  local  printing  for 
duplication  and  distribution 
J  =  Bequest  for  induction  sent  to  DSP 
K  =  OSp  pulls  carcass  and  ships  to  DSP 
L  =  fieceipt  of  carcass  in  MCC/BBC 
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Figure  3.9  Elements  of  Administrative  Time. 

functions  that  must  be  performed  manually  at  the  non- 
automated  shipyard.  A  detailed  discussion  of  ARMIS  is 
provided  at  the  end  of  this  chapter- 
2 .  Induction  Time 

The  difference  in  induction  times  is  attributed  to 
the  responsiveness  of  the  related  DSP-  Even  though  DOP  1 
has  implemented  the  UR-22*  induction  program,  which  automat¬ 
ically  generates  inductions  at  the  DSP  as  part  of  the  DSP's 
UADPS-SP,  the  DSP  serving  DOP  1  takes  twice  as  long  to  move 
carcasses  to  the  DOP.  The  UE-22  program  uses  a  CRT  terminal 
located  in  the  shipyard  which  gives  the  PC  direct  access  to 
UDAPS-SP  to  make  inductions.  Therefore,  the  induction  time 


*The  UR-22  program  was  develop  by  FMSO  in  1983  and 
installed  at  DOP  1  in  early  1984.  The  system  was  designed 
to  work  at  all  DSPs,  but  to  date  has  only  been  installed  at 
one.  [Ref.  16] 


TABLE  IV 

OOP  AOHIHISTRAIIVE  TIHES 


DOCUMEHT  PSEPARATION  TIME 


NUMBEE  IN 
OOP  SAMPLE 


TOTAL  DOCUMENT 
PHEPAEATION  TIME 


AVERAGE 

IliiE 


1 

2 


48  2886  days  60  days 

410  4112  days  10  days 


INDUCTION  TIME 


NUMBER  IN 
DOP  SAMPLE 


TOTAL  INDUCTION 
TIME 


AVERAGE 


1 

2 


78  1  194  days 

3465  23  653  days 


15  days 
7  days 


OOP 

1 

2 


TOTAL  AVERAGE  ADMINISTRATIVE  TIME 


75  days* 
17  days 


*  When  carcasses  are  available  this 
figure  may  be  as  low  as  60  days. 


recorded  tor  DOP  1  consists  entirely  of  the  time  it  takes 
the  DSP  to  pull  the  carcass  from  storage  and  ship  it  to  the 
DOP.  Using  the  ARMIS  system  DOP  2  automatically  generates 
induction  sheets  which  must  be  hand  carried  to  the  DSP. 
Implementing  the  U&-22  program  at  DOP  2  is  expected  to 
reduce  ETAT  by  at  least  one  day. 

Some  shipyards  nave  coordinated  their  actions  witn 
the  supporting  DSP  to  reduce  the  impact  of  induction  time  on 
RTAT.  Working  together,  the  DOPs  and  DSPs  have  allocated 
personnel  and  facilities  to  pre-stage  carcasses  at  or  near 
the  DOP.  Additionally,  the  DSPs  supporting  these  shipyards 
normally  send  representatives  to  the  workload  conferences. 
Then  just  prior  to  receiving  the  official  funding  document 
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an  advance  copy  is  given  to  the  DSP  representative  and  all 
carcasses  that  are  available  are  moved  to  DSP  location  near 
the  shipyard. 

3 .  Induction  Process 

The  induction  processes  used  by  the  various  ship¬ 
yards  also  affects  ETAT.  Three  of  the  shipyards  visited  use 
the  OADPS-SP  US-17  report  to  monitor  DLEs  flowing  between 
the  DOP  and  DSP.  The  fourth  OOP  does  not  use  the  UR-17 
because  the  DSP  has  elected  not  to  generate  this  report. 
The  US- 17  report  contains  such  information  as:  number  of 

carcasses  available  at  the  DSP,  condition  codes,  time  and 
quantity  inducted,  shipped,  received  and  completed.  For  the 
shipyards  without  AfiMIS,  the  UH-17  is  the  only  report  that 
provides  the  data  necessary  to  compute  induction  times  used 
to  schedule  both  manning  and  repair  of  the  DLRs.  The 
program  also  produces  punched  cards  that  act  as  signature 
receipts,  are  used  to  HR  the  DLRs  from  "F”  (failed)  to 
(in  repair)  condition  and  from  *' M”  to  '‘A''  (meets  OEM 
specs.)  or  "G"  (awaiting  parts)  condition.  The  report  also 
shows  when  a  DLR  has  been  stored  and  is  available  for  the  IM 
to  issue. 

At  the  DSP  that  doesn't  use  the  OR- 17  the  DOP  has  no 
visibility  of  the  carcasses  available  for  induction.  The 
DOP  must  call  and  have  each  item  checked  to  see  if  it  is 
available  for  induction.  Additionally,  this  DOP  must  manu¬ 
ally  prepare  two  DD  1348  forms  for  each  induction.  This  is 
very  time  consuming.  A  review  of  induction  notices  that 
were  waiting  to  have  1348s  typed  revealed  one  that  had  been 
sitting  in  the  typist's  in-tasket  for  over  three  months 
fHef.  18]. 

Another  aspect  of  the  induction  process  that  has  a 
significant  impact  on  RTAT  is  the  timing  of  the  induction 
request.  The  DCP  that  is  currently  using  the  UR-22  program 
normally  makes  an  induction  request  when  the  estimate  sheets 
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are  prepared  by  the  PC  [Bef.  8].  By  making  inductions  in 
this  manner  many  of  the  carcasses  arrive  at  the  DOP  before 
the  administrative  loop  can  produce  the  HCD/JO.  As 
mentioned  earlier,  if  signature  control  of  carcasses  deliv¬ 
ered  to  the  shipyard  is  not  used  and  the  shop  is  not  aware 
of  the  repair  requirement,  the  carcass  may  not  be  matched  to 
the  HCD/JO.  This  practice  may  be  contributing  to  the  number 
of  carcasses  reported  not  received. 

For  DOPs  with  relatively  small  DLE  workloads,  making 
inductions  shortly  after  the  funding  documents  have  been 
received  is  satisfactory,  provided-  the  shop  or  MCC  is  aware 
of  the  repair  requirement  and  is  expecting  the  carcasses. 
For  the  larger  DOPs,  inductions  must  be  scheduled  throughout 
the  quarter  to  maintain  level  manning  in  the  RSCs. 

Another  constraint  may  be  that  the  shop  does  not 
have  the  space  to  store  three  months*  worth  of  work. 
Consequently,  carcasses  must  be  scheduled  and  inducted 
throughout  the  quarter  they  are  workloaded- 

Based  on  SPCC's  definition  of  depot  RTAT,  that  the 
repair  clock  starts  when  funding  and  the  carcasses  are 
available,  DOPs  are  forced  into  artificially  high  adminis¬ 
trative  times.  For  example,  if  3  carcasses  are  available 
when  the  funding  document  is  received  but,  due  to  scheduling 
constraints,  the  DOP  can  only  work  one  carcass  a  month,  the 
carcasses  scheduled  for  the  last  two  months  will  have  RTATs 
which  are  at  least  30  to  60  days  longer  than  is  true.  If 
quarterly  forecasting  of  HTAT*s  continues,  then  RTATs 
computed  by  SPCC  will  remain  high  for  the  larger  DOPs-  By 
automating  the  workloading  so  that  it  occurs  on  a  weekly  or 
monthly  basis  using  BOS,  ABMIS  and  DATAPOINT,  the  average 
value  RTAT  as  measured  by  SPCC  would  be  reduced. 
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fiepciir-iD-process  time  (BIPT)  ,  as  defined  in  this 
thesis,  is  the  time  from  receipt  of  a  carcass  in  the  DOP  to 
the  time  the  carcass  has  been  repaired  and  returned  to  the 
DSP  in  "A”  condition.  In  this  section,  piece  part  support 
will  be  considered  as  a  primary  influence  on  reducing  RIPT. 

1-  Measuring  EIPT 

Prior  to  looking  at  how  RIPT  can  be  reduced  it  is 
helpful  to  understand  how  S PCC  measures  SIPT.  Like  STAT, 
spec  measures  RIPT  by  NSN ,  cog  and  depot  type  (organic  and 
commercial)  -  The  RIPT  seen  by  SPCC  is  a  composite  of 
several  DOPs'  efforts  to  repair  that  particular  MSN.  By 
measuring  RIPT  in  this  manner  SPCC  can  not  isolate  which 
DOPs  are  performing  within  the  desired  filPTs  for  any  partic¬ 
ular  NSN  or  cog  and  which  are  not. 

Because  the  SPCC  data  do  not  accurately  reflect 
EIPT,  samples  were  taken  from  two  DOPs  to  determine  real¬ 
istic  values  for  an  automated  and  non-automat ed  depot.  The 
results  of  these  samples  are  presented  in  Tables  V  and  VI 
and  have  been  aggregated  by  Federal  Supply  Classification 
(FSC).’^  The  repair-in-process  time  shown  in  the  two  tables 
does  not  include  induction,  P&P  and  storage  time.  The 
sample  for  Table  V  included  328  different  7H  NSNs.  This  DOP 
does  very  well  in  repairing  selected  FSCs.  Of  the  328  NSNs 
completed  60  were  from  five  FSCs.  These  five  FSCs  repre¬ 
sented  1277  of  the  1639  units  completed  or  78  percent- 
These  included  only  61  NSNs  or  18  percent  of  all  NSN's 
repaired  by  the  depot.  This  group  of  FSCs  had  an  average 
repair  in-process  time  of  only  10.5  days.  The  remaining  268 
NSNs  correspond  to  only  362  completions  and  have  an  average 
repair-in-process  time  of  52.5  days. 


^The  FSC  is  the  first  four  digits  of  the  NSN  and  repre¬ 
sents  the  family  group  and  class  of  the  DLR.  For  instance, 
the  FSC  for  diesel  engines  is  2815. 


69 


FSC 

NSNs 

TOTAL 

1220 

2 

516 

5845 

39 

8292 

5865 

16 

3097 

6  140 

1 

428 

6630 

3 

1172 

BALANCE 

268 

19006 

TOTALS 

328 

32509 

TABLE  T 

HON- AOTO HATED  OOP 
BEPAIB  IN  PBOCESS  TIME 


UNITS  CCMP. 


AVE-  BIPT 

17-9  days 
3.8  days  * 
19.0  days 
1.6  days  *♦ 
3-3  days  * 
52.5  days 

19.9  days 


TOTALS  328  32509  1639 

*  DLRs  repaired  in  transducer  repair  facility. 
NSN  6140-00-635-1398,  Battery  Jars. 


Table  VI  provides  a  complete  picture  or  the  filPTs 
for  the  DLRs  repaired  by  the  Elec tronic/Electricai  BRC  at 
Long  Beach  NSY  and  was  generated  by  AfiillS  in  less  than 
thirty  minutes  (it  took  several  hours  of  sorting  data  by 
hand  to  generate  Table  V  using  the  OR-17  report  for  the 
non-automated  DOP) . 

There  are  several  points  that  can  be  gleaned  from 
the  information  in  Tables  V  and  VI. 

1.  DLRs  that  are  workloaded  and  repaired  in  large 
volumes  can  support  a  production  line  operation  and 
will  reduce  RIPT. 

2.  DLRs  that  are  workloaded  infrequently  and  in  small 
numbers  will  nave  higher  filPTs. 

3.  Aggregate  measures  of  RIPT  can  be  easily  distorted  by 
a  relatively  few  NSNs  that  are  repaired  in  large 
guantities. 

2-  Piece  Parts 

Piece  parts  are  those  components  used  to  repair  a 
carcass.  These  components  can  be  consumable  in  nature  (ie. 
screws,  bolts,  gaskets,  washers,  etc.)  or  other  repairables. 

Normally,  piece  parts  are  ordered  by  P&E  when  the 
job  orders  are  prepared.  Piece  parts  may  also  be  ordered  by 
shop  planners  or  mechanics  as  new  requirements  are 
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AOTOHAIEO  OOP 
REPAIB  IN  PROCESS  TIRE 


FSC 

OSITS  COMPLETED 

40- 

1075 

11 

52 

days 

1240 

1 

154 

days 

1250 

12 

43 

days 

1285 

14 

43 

days 

3950 

229 

40 

days 

4140 

169 

95 

days 

4310 

28 

149 

days 

4320 

2 

18 

da  ys 

5355 

1 

83 

days 

5805 

332 

29 

days 

5825 

38 

24 

days 

5830 

2 

94 

days 

5840 

10  47 

39 

days 

5  84  5 

8 

27 

days 

5  915 

33 

1  1 

days 

5930 

18 

49 

days 

5955 

14 

38 

days 

5965 

1 

46 

days 

5985 

46 

26  5 

days 

5990 

16 

53 

days 

5  99  9 

99 

36 

days 

6105 

1  89 

109 

days 

6110 

7  33 

35 

days 

6115 

1 

379 

days 

6125 

54 

165 

days 

613  0 

34 

61 

days 

6230 

6 

92 

days 

6320 

79 

4 

days 

6350 

50 

61 

days 

6605 

11  80 

50 

days 

6625 

1  15 

21 

days 

6650 

29 

114 

days 

6660 

2 

77 

days 

6675 

30 

51 

days 

6680 

52 

43 

days 

6685 

iU 

il 

days 

TOTAL 

4716 

50 

days 

identified  when  the  carcass  is  disassembled.  A  third  source 
of  repair  parts  is  shop  stores.  The  impact  of  shop  stores 
on  the  repairables  program  has  been  discussed  earlier. 

Until  recently  piece  part  initial  provisioning  for 
the  depot  level  for  major  weapons  systems  and  associated  DLR 
subassemblies  has  taken  a  back  seat  in  the  acquisition 
process.  Hhen  funding  was  tight  most  project  managers  opted 
CO  reduce  support  functions  instead  of  reducing  the  number 
of  systems  purchased-  This  practice  resulted  in  fleet 
comments  such  as,  "it  takes  5  DDGs  to  keep  3  operating" - 


In  the  mid  1973s  the  surface  community  recognized 
the  benefits  of  modular  repairs  and  began  designing  and 
provisioning  ships  accordingly.  The  FFG-7  Class  "Lo-Miz" 
and  Sprunce  Class  destroyers  were  designed  for  modular 
repairs.  By  replacing  DLfis  before  they  broke,  the  ships 
could  be  kept  in  operation  longer  and  would  require  fewer 
major  overhauls.  This  was  also  one  of  the  first  class  of 
ships  where  the  DLSs  were  provisioned  to  the  DOP  level. 
Recognizing  the  importance  of  provisioning  to  the  depot 
level  and  supporting  the  logistics  pipeline  should  improve 
EIPT  in  the  Icng  run. 

But  what  can  be  done  in  the  short  run?  Piece  part 
requirements  are  also  driven  by  forecasted  DLR  requirements. 
The  importance  of  accurate  forecasting  was  addressed  earlier 
with  respect  to  dedicating  personnel  and  facilities  at  the 
OOP’s.  The  same  arguments  apply  to  stocking  and  ordering 
piece  parts.  However,  shipyards  can  not  afford  to  stock 
piece  parts  for  repairing  carcasses  that  don’t  materalize. 
As  Navy  Industrial  Fund  activities,  organic  depots  are  paid 
only  for  the  work  that  is  performed  for  the  customer.  Any 
advance  ordering  of  piece  parts  to  repair  carcasses  that  may 
or  may  not  materalize  must  be  absorbed  in  the  NIF  corpus. 
Given  the  accuracy  of  the  forecast,  it  is  understandable  why 
the  DOPs  are  hesitant  to  invest  in  piece  part  support  for 
the  repairables  program.  One  shipyard  is  so  skeptical  of 
the  forecast  that  it  doesn’t  order  piece  parts  until  the 
carcass  has  been  received  and  torn  down.  If  the  accuracy  of 
the  forecast  and  timing  can  be  improved  DOPs  would  have  no 
reason  not  to  pre-order  piece  parts. 

In  addition  to  the  accuracy  of  the  forecast,  DOPs 
are  also  concerned  about  the  extent  of  cannibalization  of 
the  carcasses.  [Ref.  7].  Often  carcasses  are  missing  major 
sub-assemblies  when  they  are  inducted.  A  good  example  is 
Main  Feed  Pump  (MfP)  rotating  assemblies.  When  a  MFP 


rotating  assembly  is  turned  in  by  an  operating  unit,  the 
carcass  should  be  composed  of  a  housing,  the  shaft, 
impellers,  and  various  smaller  component  parts.  More  often 
than  not  one  or  more  of  the  impellers  are  missing. 

One  of  tie  reasons  impellers  are  cannibalized  is  the 
scarcity  of  impellers  that  meet  OEM  specification.  The 
mechanics  on  board  ships  are  aware  of  this  problem  and  will 
retain  the  impellers  as  operating  spares.  The  lack  o£ 
guality  impellers  in  the  supply  system,®  has  also  lengthened 
the  RIPT  for  the  MfPs,  Several  MFP  rotating  assemblies  have 
been  in  the  repair  process  in  excess  of  two  years  awaiting 
impellers  that  meet  OEM  specifications.  The  supply  system 
has  provided  two  shipments  of  impellers  all  of  which  were 
unacceptable.  Each  MFP  rotating  assembly  requires  four 
impellers  at  a  cost  of  $2,400.00  each. 

In  the  Icist  couple  of  years,  SPCC  and  the  DOPs  have 
developed  procedures  to  help  identify  those  activities  that 
have  cannibalize  carcasses.  flhen  the  OOP  reports  a  canni¬ 
balized  carcass  to  SPCC  the  turn-in  activity  will  be  charge 
the  standard  price  for  a  replacement  if  they  do  not  return 
the  cannibalized  parts.  Although  this  procedure  is  avail¬ 
able,  it  is  not  fully  utilized  by  all  the  DOPs. 

Quality  control  of  repair  parts  purchased  by  the 
supply  system  has  been  a  recurring  problem.  Normally, 
repair  parts  are  purchased  based  on  form,  fit  and  function 
criteria.  If  the  part  looks  liice  what  it  is  supposed  to  be 
the  part  is  accepted.  In  most  cases  inspecting  for  form, 
fit  and  function  is  acceptable  because  it  would  be  cost 
prohibitive  to  inspect  the  thousands  of  parts  the  supply 
system  purchases  eacn  day.  However,  for  those  parts  that 
have  Defective  Material  Reports  (DMR)  written,  it  may  be 
wise  to  inspect  the  next  batch  of  parts  that  the  vendor 

®The  supply  system  as  used  in  this  context  refers  to 

Sarts  purchasea  by  both  Navy  iCPs  and  the  Defense  Logistic 
gency  , 


produces.  This  has  not  been  the  case  in  the  past.  Another 
option  is  to  put  inspection  criteria  in  the  contracts  for 
those  parts  that  that  have  two  or  more  DMfis  submitted  in  a 
year.  To  resolve  tne  quality  problem  with  MFP  rotating 
assembly  impellers,  SPCC  has  agreed  to  purchase  the 
impellers  from  the  OEM. 

To  illustrate  the  impact  of  cannibalization  and 
quality  of  piece  parts  on  BTAT,  RTAT  was  computed  for  two 
MFP  rotating  assemblies.  Three  Byron  Jackson  rotating 
assemblies  (MSN  7H  4320-00-384-8202)  repaired  prior  to  1981 
had  an  average  HTAT  of  117  days.  During  this  time  frame 
there  were  no  problems  with  the  impellers.  Beginning  in 
1982,  when  quality  and  cannibalization  became  a  problem,  the 
average  BTAT  for  eight  Byron  Jackson  rotating  assemblies 
increased  to  575  days.  For  twenty  eight  Worthington  MFP 
rotating  assemblies  (NSN  7H  4320-00-667-0035)  completed 
prior  to  1  982,  RTAI  averaged  133  days.  When  quality 
impellers  became  a  problem,  RTAT  for  the  forty  eight 
Worthington  rotating  assemolies  completed  since  1982  has 
averaged  43  1  days.  [Bef.  19] 

Several  shipyards  have  taken  initiative  to  improve 
piece  part  support.  At  two  of  the  shipyards  visited,  PSE 
personnel  have  develop  lists  of  piece  part  requirements  for 
DLRs  they  routinely  repair.  These  lists  nave  been  loaded  on 
WANG  computers  and  automatically  generate  job  material  list 
(JMLs)  for  those  items  that  are  open  purchased.  ^  At  Long 
Beach  NSY  the  program  has  been  expanded  and  includes  an 
interface  with  SYMIS.  This  program  generates  MILSTRIP 
requisitions  which  are  passed  via  AUTCDIN  to  the  supporting 


vQpen  purchases  are  for  items  that  do  not  have  NSNs 
assigned  ana  must  be  procured  from  a  commercial  source. 


DSP  for  piece  parts  that  have  NSNs  assigned.  At  Long  Beach 
the  BRC  shop  pleuiners  also  maintain  a  file  in  ARillS  which 
contains  items  that  should  be  stocked  in  shop  stores  to 
support  DLB  repairs. 

Table  II  of  this  chapter  listed  RIATs  for  both  7G 
and  7H  COG  DLRs.  The  majority  of  the  DLRs  that  had  exces¬ 
sive  RTATs  require  a  large  number  of  piece  parts  or  have 
parts  that  are  difficult  tc  manufacture  or  procure.  If  the 
DOP  has  the  capability  and  capacity  to  manufacture  these 
parts,  spec  should  provide  the  DOP  with  separate  funding  and 
allow  the  DOP  to  make  the  parts  in  volume.  If  the  capa¬ 
bility  does  not  exist  at  the  DOP,  the  DOP  should  provide 
spec  with  d  list  of  the  parts  that  have  been  difficult  to 
procure.  SPCC  can  then  procure  the  parts  at  the  wholesale 
level.  This  list  should  be  in  addition  to  the  list  of  parts 
creating  a  "G"  condition  for  an  item  in  repair,  which  is 
provided  with  the  monthly  refit  reports.  That  list  only 
provides  those  parts  which  need  to  be  expedited  because  they 
have  delayed  repair  of  a  DLR  by  at  least  20  days.  It  does 
not  consider  future  repairs. 

Manufacturing  Resource  Planning  (MRP)  has  been 
installed  at  one  DOP  to  provide  material  for  selected  DLRs 
£  Bef .  17].  Based  on  forecasted  DLR  repair  requirements  the 
MRP  system  pre-orders  piece  parts  using  lead  times  and 
frequency  of  replacement  to  have  the  correct  parts  available 
when  the  DLR  is  inducted  for  repair.  Appendix  C  provides  a 
brief  description  of  the  MRP  system  currently  in  use  at  Long 
Beach.  To  date  this  system  has  only  been  used  to  order 
parts  for  two  types  of  DLRs,  both  of  which  are  managed  by 
NAVSSA.  These  are  MSO  diesel  engines  and  sealed  hydrolic 
transmissions  used  on  auxiliary  type  ships  (AFS,  AO,  AE) . 
At  the  present  time  this  system  has  not  proven  to  be  cost 
effective  and  should  not  be  exported  to  other  shipyards  in 
its  present  configuration.  Efforts  are  continuing  to 


improve  the  MBP  application  and,  in  the  long  run,  this  type 
of  system  may  prove  to  be  applicable  t.  industrial  repairs. 

The  NABFs  are  installing  an  MEP  system  under  the 
Automated  Storage,  Kitting  and  Hetrieval  System 

(ASKARS)/Workload  Planning  concept,  whicn  is  more  sophisti¬ 
cated  than  this  shipyard  system.  An  important  feature  of 
that  system  is  that  the  local  DSP  will  be  responsible  for 
stocking  the  piece  parts  needed  by  the  DOP.  NABF  Alameda  is 
the  prototype  for  this  new  system  developed  by  SPS 
Corporation  and  NSC  Oakland  is  its  DSP. 

An  alternative  to  MEP  is  to  modify  the  existing 
Material  Beguireaents  (MR)  program.  Some  modifications  have 
already  been  made  to  the  MR  program  in  SlfMlS  to  accumulate 
piece  part  usage  on  DIfis.  MR  was  originally  designed  to 
retain  usage  history  on  ship  overhauls,  but  has  been  modi¬ 
fied  at  Long  Beach  NSY  to  retain  a  history  of  the  piece 
parts  used  on  DLB.  The  history  is  retained  by  COAE  and  NSN. 
This  was  one  of  the  reason  Long  Beach  NSY  converted  from 
establishing  a  COAR  per  funding  document  to  using  a  COAfi  for 
each  line  item  of  the  funding  document.  Although  this 
requires  a  little  extra  work  cn  the  part  of  the  comptroller 
department,  it  has  reduced  the  workload  of  the  PCs.  It  also 
precludes  the  PC  from  manipulating  the  funds  between  line 
items  and  encourages  more  accurate  charging  by  the  shop 
mechanic.  As  DLRs  are  completed  the  usage  data  is  added  ro 
previously  completed  DLRs. 

When  the  MRP  program  was  first  started,  work  on  the 
local  MR  program  was  halted.  The  local  MR  program  worxs  in 
its  present  form  nut  is  not  being  fully  utilize  and  still 
needs  some  minor  changes  to  be  fully  effective.  Witn  a  few 
changes  and  a  concerted  effort  by  the  DOP  this  program  could 
be  integrated  with  ARMIS  and  provide  a  basis  for  determining 
piece  part  requirements  of  DLRs.  Appendix  D  contains  a 
description  and  samples  of  the  information  the  local  MR 
program  provides. 


Charlestou  NSY  xs  also  developxng  a  sxmxlar  MH 
program  that  will  maintain  an  automated  data  base  containing 
historical  JMLs  and  material  order/usage  data  from  previous 
ship  availabilities  as  well  as  ordering  data  for  current  and 
future  availabilities.  This  system  could  also  be  modified 
and  incorporate  the  historical  data  on  piece  parts  used  to 
repair  DLHs.  A  functional  description  of  the  capabilities 
of  this  new  program  is  available  at  Charleston  NSY  (Code 
229)  . 

Several  of  the  shipyards  have  complained  that  the 
requisition  and  receipt  procedure  that  must  be  followed  to 
requisition  and  receive  piece  parts  takes  too  long  [Hef.  12, 
13].  Hequisition  and  receipt  process  time  is  the  time  from 
the  original  identification  of  the  requirement  (written  JML) 
until  the  part  is  actually  received  by  the  shop  mechanic- 

One  shipyard  performed  an  analysis  of  requisition 
and  receipt  process  time.  The  sample  consisted  of  26  requi¬ 
sitions  for  NSN  material  used  to  repair  a  DLR.  The  shipyard 
measured  the  following  times; 

1.  Ihe  time  required  for  the  requisition  to  be  prepared 
and  processed  through  the  shipyard's  requisition 
process  to  the  supplier  of  the  material.  All  requi¬ 
sitions  were  for  NSN  material-  Tae  average  time  was 
30  days. 

2-  The  time  required  by  the  stock  point  to  process  the 
requisition  and  ship  the  material  to  the  OOP.  The 

average  time  was  9  days. 

3.  Ihe  time  required  for  the  DOP  to  process  the  receipt 
and  notify  the  shop  the  material  was  available  for 
pick  up.  The  average  time  was  31  days. 

Figure  3.10  and  3-11  are  flow  charts  of  the  steps 
involved  in  ordering  and  receiving  material  at  this  DOP. 
Similar  steps  must  be  performed  at  other  DOP.  Figure  3-12 
is  a  summary  of  the  times  involved  to  complete  each  step. 


It  includes  the  shortest,  longest  and  average  times.  Under 
the  most  optimistic  circumstances  the  minimum  requisition 
and  receipt  time  is  28  days.  It  should  be  noted  that  this 
DOP  orders  material  using  a  "D"  usage  code^ “ 

The  sample  verifies  that  a  problem  exist  with  the 
methods  employed  to  process  requisitions  and  receive  repair 
parts.  Interviews  with  supply  department  personnel  indi¬ 
cated  that  during  the  period  of  time  the  sample  was  taken 
the  syms  computer  was  experiencing  considerable  down  time 
and  may  have  contributed  to  the  excessive  times  reported. 
Ihen  SYMIS  is  down  material  can  not  be  ordered  or  received. 
SYMIS  generates  the  documentation,  such  as  material  movement 
orders,  that  must  accompany  the  material  as  it  moves  from 
location  to  location.  Only  in  emergencies  will  material  be 
ordered,  received  or  moved  without  paper  work.  £  Bef.  20] 

The  study  offered  several  possible  solutions 
[fief.  21]. 

1.  Order  piece  parts  for  DLRs  with  an  "E”  use  code. 
This  would  eliminate  the  time  required  to  stow 
material  in  Odl. 

2.  Increase  staffing  in  both  order  processing  and 
receipt  areas. 

3.  Develop  a  program  to  modify  critical  coding. 

4.  fiestrict  the  use  of  critical  coding  to  priority  1  or 
2  and  *'G"  condition  material. 


>011  usage  codes  indicate  the  material  should  be  placed 
irect  Material  Inventory  (DMI)  for  use  on  a  specific 


in  Direct  Material  Inventory  (DMI)  for  use  on  a  specific 
job.  "E”  coded  requisitions,  which  the  majority  of  the 
shipyards  use  for  pifi  repair  parts,  indicates  the  material 
should  be  sent  directly  to  tne  shop  tnat  initiated  the 
requisition. 

iiPor  requisitions  that  are  critical  coded  an  automatic 
notification  is  sent  via  CHT  to  the  shop  that  originated  the 
requisition  when  the  item  is  received. 


fitutnth. 
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5.  Develop  ninijnum  time  frames  for  non-receipt  of 
material  and  automatically  upgrade  the  requisition  to 
critical  and  begin  expediting  action  as  soon  as  these 
minimums  have  been  exceeded. 

6.  Update  the  material  requirements  list  of  P&E 
personnel  and  pre-order  material  when  funding  is 
received- 

These  solutions  may  reduce  the  time  it  takes  to 
order  and  receive  material  at  this  DOP.  However,  several  of 
the  shipyards  visited  use  the  “E"  usage  codes  and  still 
complain  that  order  and  receipt  times  are  excessive. 

fflef.  14,  7] 

A  more  effective  solution  would  be  to  modify  or 
streamline  the  procedures  employed  to  order  and  receive 
material.  This  would  require  modifying  portions  of  the 
SYMIS  as  well  as  shipyard  procedures  and  is  beyond  the  scope 
of  this  thesis. 

6.  PBESEBVATION,  PACKAGING  AND  STOBAGE 

spec's  position  concerning  P&P  is  that  because  the 
repair  funds  that  are  provided  to  repair  a  DLR  includes  P&P, 
it  is  the  DOE'S  responsibility  to  monitor  and  take  actions 
to  reduce  P&P  time  [Bef-  22].  With  the  exception  of  one  DOP 
visited,  P&P  is  accomplished  by  the  DSP.  Normally,  eacn 
shipyard  will  issue  a  funding  document  to  the  DSP  to  perform 
the  P6P  function.  P&P  involves  protecting  and  boxing  the 
DLB  for  storage  and  eventual  shipment  to  the  end  user. 

Currently  there  is  no  uniform  way  to  accurately  measure 
hew  long  a  DLR  spends  in  P&P  at  either  a  DSP  or  DOP.  It  is 
possible  to  measure  the  P&P  and  storage  times  at  those 
activities  that  use  the  UR-17  program  and  where  the  DSP 
performs  both  functions.  If  P&P  is  accomplished  by  the  DOP 
this  time  is  pooled  with  the  repair-in-process  time.  If  it 
is  done  by  the  DSP  the  time  is  included  with  tne  stow  time. 
The  AEMIS  is  capable  of  monitoring  this  time  but  doesn't 


because  the  DSP  performs  the  PSP  function  where  ARM  IS  is 
used.  Storage  under  both  definitions  is  still  counted  as 
part  of  the  DOP's  ETAT  even  though  the  OOP  has  no  control 
over  this  segment. 

By  measuring  the  difference  in  the  time  the  ZUB  (report 
of  receipt  of  an  '’A"  condition  DLR)  and  the  ZUD  (report  of 
storage)  transactions  are  processed,  storage  time  could  be 
calculated.  At  two  of  the  DSPs,  the  repairables  clerk  main¬ 
tains  manual  records  on  PSP  and  storage  times.  According  to 
these  individuals,  PSP  and  storage  times  average  six  to 
seven  days  £  Bef .  23,  24  ]«  One  DSP  is  currently  in  the 
process  of  developing  a  OADES-SP  program  to  capture  this 
time-  When  developed,  it  should  provide  both  SPCC  and  the 
DSPs  with  information  on  what  the  actual  times  are.  SPCC 
does  not  currently  monitor  this  time  [Ref.  9]. 

spec's  definition  of  ETAT  includes  PSP  and  storage  times 
even  though  the  DOP  has  little  or  no  control  over  these 
segments.  When  these  times  are  combined  with  the  induction 
time,  the  total  represents  a  significant  portion  of  RTAI 
that  a  DOP  has  no  control  over. 

H.  AUTOMATED  REPAIRABLES  HAMAGBMENT  SYSTEM  (ARMIS) 

One  of  the  major  problems  faced  by  all  concerned  in 
trying  to  reduce  RTAT  is  the  problem  cf  converting  the  data 
in  SYMIS  and  the  UICP  computer  systems  into  meaningful 
management  information. 

As  previously  discussed  in  this  chapter  the  ARMIS  system 
has  been  in  use  at  one  DOP  for  over  three  years  and  has 
proven  to  be  an  efficient  and  cost  effective  method  of 
reducing  RTAT-  The  system  has  also  proven  to  be  an  effec¬ 
tive  management  information  system.  The  system  is  very 
flexible  and  has  the  potential  to  reduce  RTAT  even  further. 

The  ARMIS  system  was  develop  and  implemented  at  Long 
Beach  NSY  in  1983  to  support  the  growing  repairables 
program.  When  Long  Beach  was  designated  the  DOP  for  over 


two  hundred  DlEs  to  be  used  on  ''LO-MIX”  FFG-7  Class  ships  in 
the  Class  Maintenance  Plan,  it  was  anticipated  that  the 
repairable  effort  would  grow  from  approximately  five  percent 
to  as  large  as  twenty  percent  of  the  shipyard  workload 
[Bef-  17]. 

ARMIS  uses  a  relational  data  base^z  computer  system  to 
store  and  manipulate  data  into  meaningful  information  as 
well  as  to  generate  many  of  the  forms  and  reports  needed  to 
manage  the  program.  The  system  is  extremely  "user  friendly" 
and  requires  very  little  training  or  programing  knowledge  to 
use  effectively.  The  system  manager  was  previously  a  shop 
planner  and  only  required  two  weeks  of  training  to  perform 
effectively  in  the  system  manager  role.  In  addition,  with 
only  two  weeks  training  a  manager  or  technician  can  also 
learn  to  write  programs  and  extract  information  tailored  to 
his  or  her  needs- 


The  primary  objectives  of  ARMIS  are; 

1.  Accurate  and  expeditious  generation  of  monthly 
reports  supplied  to  customers  and  for  in-house 
management  functions.  Information  is  updated  daily 
using  magnetic  tape  interfaces  between  SIMIS  and 
ARMIS.  Monthly  reports  are  up-to-date  and  contain 
all  the  information  required  by  NAVMAI’s  Navy 
Repairables  Management  Manual. 

2.  Automated  control  and  monitoring  of  the  life  cycle  of 
DLEs  from  the  receipt  of  a  funding  document  through 
the  final  billing  process.  Appendix  E  contains  a 
description  of  the  information  and  data  flow  within 
ARMIS  from  receipt  of  a  funaing  document  to  final 
billing. 


relational  data  based  computer  systems  allows  the 
user  to  retrieve,  sort  and  manipulate  data  from  several 
files  at  one  time. 
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3. 


Provide  a  catalog  of  all  DLEs  overhauled  by  the  ship¬ 
yard  in  a  central  file  witn  easy  access. 

4.  AutomaticeLlly  generate  work  estimate  sheets,  log 
sheets,  induction  sheets  as  well  as  management 
reports  and  listings.  Appendix  F  contains  samples  of 
these  sheets  reports  and  listings. 

5.  Interface  with  the  Customer  Order  Documentation 
System  (CODS)  and  SYMIS.  CODS  generates  a  COAE  for 
each  DLB  using  standard  information  about  the  DLH, 
such  as  ESN,  nomenclature,  man-hours  autnorized, 
repair  price,  customer,  and  stabilized  rates. 

6.  Eetain  a  history  of  completed  DLEs  at  the  COAE  and 
NSN  level. 

7.  Monitor  repair  performance  at  the  snop,  work  center 
and  foreman  level. 

8.  Automated  forecasting  of  guarterly  workloading 
requirements  at  the  shop  and  work  center  level. 

The  standard  information  is  maintained  in  ABMIS  and 
updates  CODS  on  a  weekly  basis  via  magnetic  tape.  AEMIS 
receives  cost  data  from  SYMIS,  also  via  magnetic  tape.  This 
allows  real  time  information  retrieval.  For  example,  much 
of  the  statistical  information  used  in  this  thesis  was 
generated  by  AEMIS,  Data  can  be  sorted  and  a  report  gener¬ 
ated  in  a  matter  of  minutes.  Figure  3.13  shows  the  rela¬ 
tionship  and  interfaces  of  the  RMO,  EEC,  CODS  and  SYMIS. 

To  assist  in  workloading  AEMIS  uses  the  hours  required 
to  repair  a  DLE.  By  matching  the  workloaded  hours  with  the 
man-hours  available  in  the  shops  and  work  centers,  shop 
planners  can  determine  if  the  forecasted  workload  is 
adequate  to  support  the  number  of  personnel  assigned  to  that 
shop.  If  not,  AEMIS  can  generate  a  list  of  DLEs  that  will 
give  the  required  workload.  This  list  is  passed  to  the  IM 
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As  Qoted  in  references  used  throughout  this  thesis  many 
of  the  problems  associated  with  excessively  long  RTATs  can 
be  attributed  to  the  lack  of  an  automated  repairables  system 
that  provides  information  and  meets  the  needs  of  the 
managers.  The  ARMIS  currently  in  use  at  Long  Beach  has 
eliminated  many  of  these  problems  for  one  OOP.  The  system 
is  owned  by  the  Navy  and  can  be  exported  with  only  minor 
changes  to  the  software. 

On  a  larger  scale,  ARMIS  could  be  used  in  a  network 
composed  of  organic  DOPs,  NAVSEA  and  S  PCC.  By  allowing  the 
customers  inguiry  access  into  the  files  at  the  various  DOPs 
the  need  for  monthly  reports  could  be  eliminated.  As 
mentioned  in  the  forecasting  section,  ARM  IS  could  also  be 
used  to  automate  the  workload  by  interfacing  with  the  SPCC 
DATAPOINT  system. 

ARMIS  could  be  modified  to  receive  weekly  tapes  from 
SPCC  and  automate  the  workload  in  much  the  same  manner  as 
ASO  and  the  NARFs  have  done  CBef.  6]-  Long  Beach  NSY  has 
requested  a  quarterly  workload  tape  in  the  past,  but  has  not 
receive  one  to  date.  A  tape  interface  between  ARMIS  and  the 
B08  on  a  bi-weekly  or  monthly  basis  would  eliminate  the  need 
to  rely  on  due-in  quantities  to  set  up  DOP  workload.  As 
carcasses  are  received  at  the  DSP  they  could  be  workloaded 
to  the  appropriate  DOP. 

From  a  telephone  conversation  with  Metier  Management 
Systems,  Inc.  (the  developers  of  ARTEMIS) they  estimate 
ARMIS  could  be  implemented  at  other  DOPs  at  a  cost  of 
$230,225.00  per  DOP.  The  necessary  training  is  estimated  to 
be  $4  0,000.00  for  all  DOPs.  Metier  is  also  willing  to 
develop  a  "custom"  course  designed  to  specifically  meet  the 
needs  of  ARMIS  users.  Appendix  G  is  a  copy  of  the  Metier's 


^^artEMIS  is  the  trade  name  for  a  scheduling  system 
develop  by  Metier,  Inc..  The  scheduling  application  of 
ARTEMIS  IS  currently  being  installed  at  all  shipyards. 
ARMIS  uses  the  same  system  witn  the  scheduling  function 
disconn ected . 


response  to  a  request  for  estimates  on  hardware  and  training 
cost. 

flany  of  the  recommendations  made  in  this  section  are 
ambitious  but  they  are  also  realistic  and  can  be  accom¬ 
plished  with  NAVSEA's  support  and  financial  backing.  A 
major  factor  in  reducing  HTAI  is  to  provide  the  DOP  with  a 
computer  system  that  is  flexible  and  meets  the  user's  needs. 

I.  sohuart 

This  chapter  has  attempted  to  provide  a  detailed  look  at 
the  key  issues  that  affect  BTAT.  Forecasting  and  the  DOP 
repair  process  have  been  examined  to  identify  problems  and 
develop  alternatives  that,  if  implemented,  may  reduce  RIAT. 
These  alternatives  will  form  the  basis  for  the  recommenda¬ 
tion  and  conclusions  outlined  in  the  next  chapter-  The 
pronlems  outlined  in  this  chapter  should  not  be  viewed  as 
all  inclusive  but  as  significant  issues  that  must  be 
addressed  if  RTAT  is  to  be  reduced. 
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A.  sun  NARY 

The  DOP  repair  cycle  is  a  complicated  process  that 
requires  numerous  interfaces  between  various  organizations, 
computer  systems  and  people.  As  a  carcass  is  moved  through 
the  repairables  cycle  these  organizations,  computer  systems 
and  people  must  coordinate  their  actions  and  ideas  if  they 
are  to  significantly  reduce  repair  turn  around  time  (BTAT). 

At  present,  _iost  shipyards  are  not  organized  to  support 
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•  Institutaonal  Issues 

•  Depot  Organization 

•  Workload  Forecasting 

•  Administrative  Time 

•  Induction  Time  and  Process 

•  Effects  of  Piece  Parts  on  Repair  in  Process  Time 

•  Preservation,  Packaging  and  Storage 

B.  COllCLaSIOliS  AND  BECOHaEN^  IONS 

These  conclusions  and  recommendations  are  based  on  the 
analyses  in  Chapter  III  of  current  practices  and  procedures 
associated  with  the  DLS  repair  cycle.  Recommendations  are 
offered  of  possible  actions  to  take  to  reduce  RTAT  for  DLEs 
repaired  at  naval  shipyards  to  achieve  the  new  SPCC  goal  of 
60  days, 

1 .  Institutional  Issues 

Before  any  progress  can  be  made  to  reduce  RTAT  to  60 
days  several  institutional  issues  must  be  resolved. 

a.  Filler  Work 

To  date  NAVSEA  and  the  shipyard  commanders  have 
viewed  the  repair  of  DLRs  as  "filler  work".  Thus,  the 

single  most  important  action  that  can  be  taken  to  reduce 
ETAT  is  for  both  to  support  the  repairables  efforts,  by 
insuring  dedicated  personnel  are  hired  and  trained  specifi¬ 
cally  for  repairing  DLRs. 

b.  RTAT  Subdivision 

Based  on  conversations  with  personnel  directly 
involved  in  the  repairables  programs  at  the  shipyards  there 
seems  to  be  a  great  deal  of  confusion  on  the  definition  of 
the  repair  time  SPCC  is  trying  to  reduce  to  oO  days.  The 
confusion  arises  from  the  various  definitions  promulgated  by 
SPCC  and  CNH. 

For  example,  currently  ,  SPCC  measures  RTAT  at 
the  DOP  level  as  the  time  from  when  the  DOP  receives  a 
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funding  do::ument  and  a  carcass  is  availaJsle,  to  the  time  the 
carcass  has  completed  the  repair  process  and  is  stored  at 
the  DSP.  This  SPCC  definition  assumes  the  DOP  is  respon¬ 
sible  for  induction,  preservation,  packaging  and  storage 
times.  CNM's  definition  of  depot  BTAT  included  induction 
time  but  did  not  include  preservation,  packaging  and  storage 
time,  2ven  so,  both  definitions  include  functions  normally 
performed  by  the  DSP.  Most  DOPs  have  no  control  over  how 
long  it  takes  the  DSP  to  perform  these  functions. 

Therefore,  fiTAT  should  be  divided  into  well 
defined  segments  with  responsibilities  and  goals  assigned  to 
each  by  agreement  between  NAVSEA  and  SPCC.  The  DOPs  should 
be  responsible  fcr: 

•  Administrative  time.  This  is  the  time  from  receipt  of 
a  funding  document  to  the  time  an  induction  request  is 
submitted  to  the  DSP  or  the  Work  Control  Document  /Job 
Order  is  delivered  to  the  shop,  which  ever  is  later. 

•  Repair  in  Process  lime.  This  is  the  time  from  when  the 
shop  receives  a  carcass  in  "F”  condition  until  the 
carcass  is  returned  to  the  DSP  in  "A"  condition,  exclu¬ 
sive  of  ’’G"  condition  time.  Carcasses  which  are 
surveyed  or  mis-identif ied  should  not  be  counted. 

The  DSP  should  be  responsible  for  the  induction  time,  which 
occurs  after  the  administrative  activities  and  before  the 
repair- in-process  can  begin.  The  DSP  should  also  be  respon¬ 
sible  for  the  time  associated  with  preservation,  packaging 
and  storage  because  these  functions  occur  after  the  DOP  has 
returned  the  repaired  DLR  to  the  DSP. 

By  dividing  RTAT  into  these  segments  the 
managers  at  SPCC,  the  DSP  and  the  DOP  can  concentrate  on 
those  segments  ^or  which  they  have  control, 
c.  "G"  Condition  Delays 

NAVSUP’s  policy  of  having  carcasses  returned  to 
the  DSP  for  storage  and  the  cancelling  of  outstanding  requi¬ 
sitions  for  repair  parts  when  a  carcass  is  placed  in  "G" 
condition  has  caused  many  of  the  DOPs  not  to  use  "G"  condi¬ 
tion  for  larger  DDRs.  Consequently,  RTAT  appears  longer 
than  it  should  be. 


OOPS  and  DSPs  should  be  allowed  and  encouraged 
to  make  local  arrangements  for  the  storage  of  the  larger 
DLRs  at  the  OOP  when  repair  of  the  item  is  delayed  due  to 
the  lack  of  repair  parts.  It  is  not  normally  cost  effective 
to  gather  all  the  removed  components,  reassemble  the  item, 
and  transport  it  to  the  DSP.  The  policy  requiring  the  DOP 
to  cancel  outstanding  requisitions  and  have  the  DSP  reorder 
the  material  is  inefficiant  and  time  consuming,  leading  to 
larger  RTAIs. 

2.  D^  OBGANIZATIQN 

The  primary  mission  of  naval  shipyards  has  been  to 
provide  logistic  support  for  the  construction,  conversion, 
overhaul,  repair,  alteration  and  drydocking  of  U.  S.  Navy 
ships  and  service  craft.  Consequently,  shipyards  tend  not 
to  be  organized  to  support  a  repairables  program. 

To  provide  such  support  requires  a  centralized 
authority  and  responsibility  to  effectively  and  efficiently 
manage  the  repairables  program,  NAVSEA  has  already  author¬ 
ized  and  approved  a  Repairables  Management  Organization 
(RMO)  at  Long  Beach  NSY.  NAVSEA  has  also  approved  the 
Repairables  Rework  Centers  at  two  shipyards  (Long  Beach  and 
Norfolk  NSYs).  The  RMO  and  RRC  concepts  have  proven  they 
can  reduce  RTAT.  These  concepts  should  be  expanded  to  all 
shipyards  that  perform  a  DOP  function. 

3.  Morklcad  Forecasting 

spec’s  workload  forecasting  drives  many  of  the  poli¬ 
cies  and  procedures  used  by  the  shipyards.  Based  on  fore¬ 
casted  workloads,  DOPs  plan  manning  and  repair  parts 
requirements  to  support  the  repairs  of  DLRs.  Due  to  the 
inaccuracies  of  these  workload  forecasts  the  DOPs  have  been 
hesitant  to  dedicate  personnel  and  facilities  to  support  the 
repairables  programs.  In  addition,  the  DOPs  are  hesitant  to 
order  piece  parts  in  advance  using  the  NIF  corpus  funds 
because  they  are  concerned  the  parts  will  not  be  used. 


SPZC  should  attempt  to  improve  the  accuracy  and 
consistency  of  the  workload  forecasts.  Efforts  should  also 
be  made  to  automate  the  workload  scheduling.  SPCC's 
DATAPOINT  computer  system  is  used  to  generate  the  quarterly 
DLH  workload  for  each  OOP.  The  Automated  Repairables 
Management  Information  System  (ABMIS)  ,  currently  in  use  at 
Long  Beach  NSY,  is  capable  of  accepting  a  magnetic  tape  from 
DATAPOINT  with  only  minor  program  changes.  An  interface 
between  the  Shipyard's  Management  Information  System  (SYMIS) 
and  DATAPOINT  is  possible  but  would  be  difficult  to  program 
and  do  very  little  to  reduce  fiTAT.  The  shipyard  MIS  is 
designed  to  manage  the  overhaul  of  ships  where  ARMIS  is 
designed  to  support  a  repairables  program. 

4.  ADMINISTRATIYE  TIME 

Administrative  time  is  the  time  required  to  process 
funding  documents  at  the  shipyard.  This  time  includes  prep¬ 
aration  of  all  tne  documents  necessary  to  induct  a  carcass 
for  repair.  This  time  tends  to  be  excessive  at  most  DOPs. 
In  some  cases,  the  time  to  manually  prepare  tne  documenta¬ 
tion  necessary  to  repair  a  carcass  exceeds  60  days. 

As  a  consequence  of  developing  ARillS  Long  Beach  NSY 
has  been  aole  to  reduce  administrative  time  to  less  than  one 
week  because  ARMIS  automatically  generates  many  of  the  forms 
and  reports  needed  to  manage  the  program  efficiently. 
Interfaces  between  ABMIS,  SYMIS  and  the  Customer  Order 
Documentation  System  (CODS)  have  also  been  developed. 
Additionally,  ARMIS  provides  meaningful  management  informa¬ 
tion  upon  request.  This  system  is  extremely  flexible  and 
should  be  exported  to  other  DOPs.  Only  minor  programing 
changes  would  be  needed.  It  is  also  "user  friendly"  ana 
most  changes  could  be  made  with  as  little  as  two  weeks 
trainin  g. 

ARMIS  can  also  compute  the  times  ror  each  segment  of 
the  DOP  repair  cycle. 
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5-  Induction  Time  and  Processes 

Induction  time  is  the  time  it  takes  the  DSP  to 

deliver  a  carcass  to  the  DOP .  The  process  by  which  the  DOP 
makes  inductions  as  well  as  the  time  it  takes  for  the  DSP  to 
move  the  carcass  to  the  DOP  typically  adds  at  least  one  week 
and  often  two  weeks  to  HTAT. 

The  recently  developed  automated  induction  program 
(UR-22)  ,  which  is  part  of  the  Stock  Point's  Uniform 
Automated  Data  Processing  System  (UADPS-SP),  is  in  use  at 
Mare  Island  NSY-  This  program  has  reduced  inductions  times 
at  that  DOP  and  could  do  the  same  at  other  DOPs.  The  UR-22 
program  should  be  made  available  to  all  DOPs.  However, 
because  the  UE-22  program  is  part  of  UADPS-SP,  the  DSP  must 
initiate  a  request  to  Fleet  Material  Support  Office, 
Mechanicsburg ,  Pa.  to  have  it  installed  [Ref.  16].  NAVSUP 
should  encourage  the  DSPs  to  use  the  UR-22  program  to  reduce 
RTAT  as  well  as  speed  the  induction  process  for  the  DOP. 

At  some  DOPs  and  DSPs,  losing  carcasses  after  an 
induction  request  has  been  made  has  delayed  repairs. 
Signature  control  should  be  used  to  monitor  the  movement  of 
carcasses  between  the  DOP  and  DSP. 

All  DSPs  should  also  send  representatives  to  the 
bi-annual  workload  conferences.  This  would  foster  good 
worKing  relationships  between  the  DOP  and  DSP  as  well  as 
allow  the  DSP  personnel  to  take  an  active  role  with  SPCC  in 
solving  the  problems  associated  with  inductions,  preserva¬ 
tion,  packaging  and  storage.  By  obtaining  advance  copies  of 
the  workload  forecast,  DSPs  should  pre-stage  carcasses  at  or 
near  the  DOP  and  communicate  with  SPCC  about  shortages. 

6-  Piece  Parts  and  Repair-in-Process  Time  (RIPT) 

The  lack  of  required  repair  parts  from  both  the 
Navy's  supply  system  and  the  shipyard's  supply  departments 
and,  in  some  cases,  the  poor  quality  of  the  parts  that  are 
supplied  Lave  resulted  in  excessive  RIPT.  Histor Icallv ,  the 


lack  of  initial  provisioning  of  piece  parts  for  new  major 
weapons  systems  to  the  depot  level  has  caused  many  of  these 
problems.  loday,  the  Department  of  Defense  is  requiring 
that  more  emphasis  be  placed  on  logistics  support  of  new 
weapons  system  procurements.  This  should  improve  the  avail¬ 
ability  of  piece  parts  in  the  long  run. 

Quality  control  of  repair  parts  purchased  by  the 
Navy's  supply  system  has  also  been  a  recurring  problem.  For 
example,  the  repairs  of  some  Main  Feed  Pump  rotating  assem¬ 
blies  have  been  delayed  over  two  years  waiting  for  the 
supply  system  to  procure  acceptable  repair  parts.  For  parts 
that  have  Defective  Material  Reports  submitted,  the 
Inventory  Control  Points  should  impose  quality  standards  in 
the  procurement  contracts  and  ensure  the  vendor  meets  those 
standards  prior  to  accepting  the  parts.  Accepting  repair 
parts  based  cn  form,  fit  and  function  criteria  is  unaccep¬ 
table  when  quality  problems  have  been  identified. 

Several  of  the  DOPs  complained  that  their  requisi¬ 
tioning  and  receipt  processing  times  take  too  long.  At  one 
shipyard,  a  sample  of  26  requisitions  for  repair  parts 
stocked  in  the  Supply  System  revealed  tnat  it  took  an 
average  of  69  days  for  a  technician  to  order  and  receive  tne 
part.  lo  correct  this  problem,  the  procedures  used  to  order 
and  receive  material  at  the  DOPs  needs  to  be  streamlined. 

Additionally,  DOPs'  shop  stores  do  not  carry  many  of 
the  repair  parts  needed  in  the  repairables  programs.  iihen 
lists  of  material  are  provided  to  shop  store  managers  by 
production  workers,  an  effort  should  be  made  to  carry  those 
repair  parts  that  meet  shop  stores  criteria. 

Two  shipyards.  Long  Beach  and  Charleston,  have 
expanded  the  Material  Requirements  (MR)  programs  in  the 
SYMIS  to  capture  piece  parts  usage  on  past  ships'  availabil¬ 
ities.  Long  Beach  nas  modified  this  program  to  also  include 
piece  parts  usage  history  on  DLRs.  Using  this  information  a 
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DOP  can  more  accurately  determine  which  repair  parts  and  in 
what  quantity  are  needed  to  repair  a  carcass.  A  cross¬ 
fertilization  of  ideas  between  Charleston  and  Long  Beach 
NSYs  should  be  encouraged  on  this  effort  and  when  de-bugged, 
these  programs  should  be  made  available  to  all  OOPs. 

7.  Preservation.  Packaging  and  Storage 

Spec's  position  is  that  preservation  and  packaging 
is  the  BOPs'  responsibility  because  they  are  funded  to 
accomplish  these  functions.  Usually,  however,  the  DSP 
performs  these  activities.  As  a  consequence,  preservation, 
packaging  and  storage  should  not  be  included  as  part  of  the 
DOP  repair  time  because  the  DOP  has  no  control  over  how  long 
the  DSP  takes  to  perform  these  functions.  In  addition, 
although  the  DOP  is  funded  to  provide  the  preservation  and 
packaging  function  it  is  not  cost  effective  to  duplicate  the 
facilities  that  exist  at  the  DSP. 

Preservation,  packaging  and  storage  should  be 
assigned  to  the  DSP  and  should  be  measured  separately, 
spec,  in  particular,  should  develop  a  metnod  to  monitor  this 
segment  of  the  repair  cycle  to  quantify  the  impact  on  RTAT. 
Finally,  efforts  to  reduce  the  time  required  to  perform 
these  functions  should  be  directed  to  the  appropriate  DSP. 
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Ob  leetlve: 

The  objective  of  Manufacturing  aequirsmente  Planning  (MHP)  is  to 
plan  and  control  naterial  for  the  repairables  program.  The  system 
is  a  timely,  accurate,  easy  to  use,  shop-oriented  tool  for 
managing  material  used  in  the  overhaul  of  major  repairable 
components . 


Closed  Loop  Concept: 


The  Closed-Loop  Manufacturing  Sesourca  Planning  (MSP)  system  is  a 
proven,  comprehensive  planning  and  control  system  for  resources 
(material,  labor,  and  facilities)  required  to  meet  the  overall 
business  objectives  of  the  Shipyard.  This  closed-loop  system  for 
the  Long  Beach  Naval  Shipyard  (L3NS)  begins  with  the  planning 
activity.  This  includes  determining  which  components  are  to  be 
overhauled  at  LBNS,  by  quarter,  and  then  developing  a  more 
detailed  Master  Production  Schedule  of  when  each  overhaul  is  to  be 
performed  for  the  overhaul's  within  the  nearest  quarter.  The  term 
"Closed-Loop”  means  that  there  is  timely  feedback  between  the 
execution  and  planning  functions,  which  will  ensure  proper  actions 
are  taken  when  changes  in  the  Master  Pro(luetlon  Schedule  occur. 

For  example,  if  a  Job  order  cannot  be  completed  on  time,  this 
information  is  fed  back  to  the  Master  Production  Schedule  so  that 
adjustments  to  scheduled  due  dates  of  other  overhauls  can  be  made 
and  the  proper  management  action  taken. 

Once  the  planning  phase  is  complete  and  the  Master  Production 
Schedule  has  been  tested  and  is  attainable,  the  execution 
activities  begin.  The  execution  activities  include  detailed 
planning,  ordering,  and  monitoring  of  each  Job  order  and  its 
material  requirements. 

System  Puneticns: 

The  MRP  system  performs  a  broad  range  of  Important  material 
planning  and  control  functions.  These  functions  have  been 
logically  grouped  into  different  application  modules.  The 
material-related  MAC-PAC  modules,  which  are  implemented  at  the 
Shipyard,  are  briefly  described  below: 

( 1)  Design  Engineering  -  This  module  maintains  the  Part  Master 
File  and  the  Product  Structure  (Bill  of  Material)  File.  The 
Part  Master  File  identifies  each  part  nuaber  in  the  systan  and 
describes  how  it  is  controlled  in  the  storeroom.  The  Product 
Structure  File  defines  the  bill  of  material  for  each  major 
repairable  oomponent.  This  product  structure  lists  the 
materials,  by  part  nuaber  and  quantity,  required  to  perform 
each  class  of  overhaul  on  each  major  repairable  oomponent. 
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MRP  OVERVIEW  (aoncinued) 

(2)  Inventory  Control  -  This  module  monitors  the  status  of 
each  part  nunOer  in  the  systaa.  It  tracks  not  only  the 
quantity  on-hand  in  the  storeroom,  hut  also  the  quantity  on- 
order  (requisition  or  manufacturing  order)  and  when  t.he 
on-order  quantity  is  duo  from  the  vendor  or  the  producing 
shop.  This  module  also  tracks  the  detailed  issue  status  of 
each  job  order,  by  part. 

(3)  Reouirements  Planniw  -  This  module  has  two  primary 
functions .  First,  it  maintains  a  Master  Production  Schedule 
of  Shipyard  repairs  for  the  next  year  or  two.  This  Master 
Production  Schedule  shows  the  anticipated  repair  schedule  for 
each  class  of  overhaul  ao  each  type  of  ccoponent,  by  day. 
Second,  this  module  processes  the  Master  Schedule  against  the 
bills  of  material  to  determine  the  materials  needed  to  satisfy 
the  Master  Product!^  Schedule.  Using  material  requiremoits 
planning  techniques,  it  reserves  materials  already  on-hand  and 
on-order.  The  module  then  identifies  any  addition2Ll  materials 
required  to  complete  the  scheduled  work  and  determines  when  to 
order,  how  much  to  order,  and  when  the  materials  ordered 
should  be  received  in  the  storeroom. 

Ot.her  MRP  nodules,  which  maintain  operation  routings  and  plan  and 
monitor  labor  and  material  on  the  shop  floor  and  develop  standard 
costs  and  monitor  actual  versus  standard  costs,  are  also  available. 
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Ths  Design  Engineering  aodule  Is  used  to  develop  and  maintain  the  saterlal 
specifications  required  to  support  MRP.  Tills  module  maintains  the  Part 
Master  File  and  the  Product  Structure  File.  The  Part  Master  File 
Identifies  each  stock  nvnber  In  the  system  and  describes  how  It  Is 
processed  within  MRP.  The  Product  Structure  File  defines  the  bill  of 
material  for  each  major  repairable  component  controlled  by  MRP  by  stock 
ntaber  and  the  quantity  required  to  perform  each  class  of  overhaul  on  each 
type  of  component.  The  main  objectives  of  Design  Engineering  are: 

(11  To  develop  and  maintain  accurate  product  structure  Information 
for  repairable  Items. 

(21  To  develop  and  maintain  part  information. 

( 31  to  minimize  production  c^ts  through  effective  control  of  product 
engineering  changes  and  part-related  data. 

The  Design  Engineering  nodule  supports  these  objectives  by: 

(11  Providing  organization  and  maintenance  of  product  structure  data 
for  each  overhaul  (the  Product  Structure  File  is  a  structured 
list  of  materials  and  ths  quantities  of  each  part  required  to 
perform  a  glv«  class  of  overhaull . 

(21  Maintaining,  for  each  Item,  the  part  master  data  pertaining  to 
planning,  purchasing,  inventory,  and  production  control.  All 
part  a<der  policies.  Including  lead  tinea,  and  part  usage 
polidea  are  maintained  on  the  Part  Master  File  through  the  use 
of  the  Design  EnglDerring  module. 

PART  MASTER  FILS 

The  MRP  Part  Master  File  is  a  list  of  all  parts  processed  by  MRP  within  a 
shop.  This  Includes  all  OMI  and  shop  store  material.  A  part  cannot  be 
ordered,  received,  issued,  or  overhauled  tnless  it  exists  in  the  MRP  Part 
Master  File. 

The  stock  number  is  used  to  tailquely  define  each  part  on  the  Part  Master 
File.  The  following  key  Information  Is  maintained  in  addition  to  tiie 
stock  nvmiber  of  the  part. 

(1)  Reference.  Reference  information  identifies  the  type  of  part  and 
includes  a  description  of  the  part  for  identification  purposes. 

(2)  Order  Policy.  Order  Policy  Information  specifies  how  shop 
store’s  requisitions  and  JML  order  quantities  will  be  calculated 
by  Requiremaits  Planning.  Examples  of  order  policy  Information 
are  the  safety  stock  quantity,  a  minim  tin  order  quantity,  and  a 
fflaodmuB  order  quantity. 
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PART  MASTER  EILS  (continued) 

(3)  Lead-Time.  Lead-time  Information  specifies  when  the  component 
parts  analyzed  by  Requirements  Planning  should  be  ordered.  The 
leadtime  of  some  parts  at  the  Shipyard  Is  highly  variable.  The 
leadtime  can  be  effected  by  how,  where,  and  frcm  whom  the  part 
will  be  acquired.  Because  of  this,  management  attention  should 
be  directed  at  maintaining  realistic  lead-times  to  ensure  that 
within  a  reasonable  probability,  material  Is  received  on  time. 

(U)  Inventory.  Inventory  quantity  balances  provide  planners,  supply 
clerks,  and  shop  personnel  with  the  quantity  on-hand  and  the 
quantity  on-order  for  all  parts.  This  Includes  Inventory 
balances  for  shop  stares  and  DMI  material. 

PRODOCT  STROCniRE  FILS 


The  Product  Structure  tile  contains  a  list  of  material  required  for  each 
overhaul  class.  These  product  structures  are  used  by  the  Requlraents 
Planning  application  module  to  determine  material  requirements.  For 
planning  purposes,  the  quantity  required  Is  calculated  by  multiplying  the 
quantity  of  the  part  required  for  each  parent  times ‘the  usage  frequency. 
For  example.  If  two  valves  are  components  of  one  sealed  hydraulic 
transmission,  but  they  are  replaced  In  only  50  percent  of  the  overhauls, 
only  one  valve  could  be  ordered  for  each  scheduled  overhaul.  The  quantity 
per  parent  and  the  usage  frequency  are  defined  for  each  part  oa  the 
Product  Structure  File. 

Each  product  structure  reflects  the  way  a  major  repairable  oomponent  is 
ovs-hauled.  This  la  done  by  defining  the  parts  belonging  to  each 
sub-assembly.  This  allows  mechanics  and  planners  to  easily  Identify  each 
part  while  performing  an  overhaul. 

ENGINEERING  CHANGE  FILS 


MRP  provides  control  over  the  addition  of  a  new  product  structure.  The 
Engineering  Change  FUe  provides  this  control. 

An  Engineering  Change  Order  transaction  must  be  submitted  fcr  each  new 
parent  being  Input  into  the  Product  Structure  File.  On  this  transaction,  - 
the  date  at  which  Requirements  Planning  will  begin  using  the  product 
structure  Is  specified.  This  date  is  called  an  effectivlty  date.  To 
ensure  that  Inaccurate  data  will  not  be  used  to  plan  material 
requlragents ,  the  effectivlty  date  should  first  be  specified  as  several 
years  In  the  future.  Doing  this  Is  termed  opening  an  Engineering  Change 
Order. 

CROSS  REFERENCE  FILS 

The  Cross  Reference  FUe  provides  MRP  users  with  a  list  of  manufacturer's 
part  niobers  for  each  stock  nimber.  This  file  supports  the  needs  of  the 
shop  personnel  who  use  the  manufacturer's  part  amber  (obtained  from 
technical  manuals)  to  Identify  a  part. 
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The  0*033  reference  of  stock  3tiBtier3  allows  MRP  to  print  the 
aanufacturer's  part  nueber  on  all  Oociaents  laed  by  shop  personnel.  Cross 
reference  reports  are  available  by  stock  biober,  by  aanufacturer's  part 
nueber,  and  by  part  description.  Also,  or os»- reference  information  can  be 
obtained  througn  on-line  inquiry  conversations  using  either  the  stock 
nueber  or  the  aanufacturer's  part  nueber. 

JML  CETAr-  ms 

The  JH.  Oetail  Ella  is  a  list  of  all  purchased  parts  processed  by  MRP 
within  a  shop.  This  includes  all  3MI  and  shop  stores  aaterial.  The  stock 
nueber  is  used  to  taiiquely  define  each  part  on  the  JH.  Detail  File. 
I.nformatioo  on  t.be  JH.  Detail  Pile  is  used  by  shop  personnel  for  writing 
JVL's. 

STSrgi  COWTROLS 

The  MRP  system  provides  procedural  and  system  controls  that  assist  users 
in  sai.ntai.'ung  accurate  and  up-t(^data  information.  Although  MRP  will 
automatically  reeo^ize  many  user  oTors  and  data  i'nconsiscaneies ,  the 
ultimate  resoonsibility  of  accurate  data  rests  with  the  users. 

Foiluaing  is  a  brief  description  of  the  t  ..trols  provided  by  MRP. 

(1)  Manual  Procedures.  Manual  procedures  require  the  approval  of 
input  docummits  by  loey  personnel  before  they  are  entered  into  MRP 

(2)  Batching  Controls.  Batching  controls  verify  that  all 
transactions  were  processed. 

( 3)  Terrsinal  3ign-on  Procedures.  Terminal  sign-on  procedures  control 
access  to  tne  MRP  system  at  the  transaction  level  to  prevent 
unauthorized  entry  of  data. 

(<*)  Input  Talidation.  Input  ''alldatlon  verifies  that  Invalid  data 
does  not  corrupt  the  MRP  data  base.  Per  szample,  if  a  field  has 
predefined  'mluts,  MRP  vdll  allow  only  tha  correct  values  of  the 
field  to  be  entered . 

(5)  Detailed  Audit  Trails.  Detailed  audit  trails  documait  all 
cnanges  to  tne  .MRP  Master  Files  for  user  verifications. 


(6)  Error  Recycling.  Error  recycling  ensures  that  all  transactions 
that  are  rejected  by  MRP  are  corrected  and  processed  properly. 

(7)  Master  File  and  Pun-to-Run  Control.  Master  File  and  run-to-run 
controls  notify  systa  operators  when  prograa  errors  oeeur  and 
when  system  «*rops  occur. 


'8)  Data  Base  Audit  Reporting.  Data  Base  Audit  Reporting  verities 
that  existing  data  on  tha  Part  Master  File  is  ccmplete. 
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Ths  Inventory  Planning  and  Control  Module  aonitors  the  status  of  each  part 
in  MHP.  Ensuring  accurate  inventory  balances  by  controlling  the  aovement 
and  vaage  of  aaterial  uithin  the  Shipyard  is  a*itlcal  to  MSP.  The  priaary 
objectives  are: 

(1)  Reduce  ths  amoiait  of  workiog  capital  tied  up  in  inventories. 

(2)  Increase  overhaul  effieieocy,  through  iaproved  control  over 
material  availability. 

(3)  Minimize  costly  vrlte-offs  due  to  inventory  obsolesoenoa . 

The  Inventory  Control  module  supports  these  objectivea  by  dafining  and 
processing  all  the  transactions  oacassary  for  control  of  ao>hand  and 
on>ordar  balances.  Stock  status  and  repair  and  requisition  order  statis 
reports  hignlight  shortage,  surplus,  past-due,  and  obsolete  inventory 
aondltions. 

Within  the  Inventory  Control  application,  shop  paperwork  is  also 
prepared.  This  paperwork  identifies  the  status  of  component  requiraents 
maintained  for  each  Job  order.  Ths  reporting  provides  an  indication  of 
component  availability  and  a  measve  of  part  substitution  and  part  usage 
variances.  ^ 

gAC  g\inetlon3 

Master  Production  Schedule: 

Planners  use  various  quarterly  schedules  to  develop  a  Master 
Production  Schedule  whlob  identifies  the  week  in  whlcb  ths  ooaponsnts  will 
be  overhauled.  A  preliminary  Master  Production  Schedule  is  determined  by 
weighing  available  labor  and  machine  resources  against  the  workload.  Onos 
this  Master  Production  Schedule  has  been  approved,  the  oomponents  to  he 
overhauled  by  period  are  input  to  the  RequirsBents  Planning  function.  The 
Master  Production  Schedule  is  the  driving  foroe  Per  ths  planning 
aetivity.  The  Master  Production  Schedule  for  a  major  repairable  ooaponont 
reflects  anticipated  overhauls  needed,  by  time  period,  as  projected  by 
NSVGES,  NA7SEA,  SPCC ,  etc. 

The  forecasted  quantities  are  entered  as  "advance  planned"  orders 
into  the  Master  Production  So.hedule,  These  "advance  planned"  orders  are 
e:^loded  by  MHP  through  the  Product  Structure  File  to  calculate  tl»  gross 
part  requlroBents  (l.e.,  the  total  quantity  of  parts  wmch  are  likely  to 
be  needed  to  perform  the  scheduled  overhauls).  Ths  MRP  systos  reviews  ths 
on-hand  and  ot^order  posltlans  of  each  part,  applies  ths  acquisition  lead 
times  for  each  part,  and  produces  time-phased  net  material  requirements. 
The  MRP  system  creates  planned  requisitions  for  parts  with  suggested  order 
placement  dates.  When  the  plaoemant  date  is  reached,  the  MRP  system  will 
produce  a  report  requesting  ths  planner  to  firm  the  requisition  in  MRP  and 
suhBit  a  JH.  into  ths  MIS  system.  When  updated  forecast  information  is 
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Master  Production  Sehedula:  (continued) 

received.  The  Master  Production  Schedule  will  be  changed  to  reflect  the 
revised  information.  MRP  uUl  then  examine  the  affected  part  requirmaents 
and  determine  whether  new  supply  orders  are  required. 

Plan  Material 


Material  planning  consists  of  identifying  parts  needed,  projecting 
the  need  for  parts  over  time,  and  ordering  parts  to  meet  these  needs. 

The  definition  of  the  part  is  the  foixidation  upon  which  material 
planning  and  control  is  built.  Critical  information  is  maintained  about 
the  part;  such  as  stock  nimber,  description,  part  type,  material  planning 
information,  on-hand  and  on-order  quantities  and  part  cost.  Without  all 
this  information,  the  MRP  system  cannot  function  properly  and  interface 
with  the  Shipyard  MIS  systos. 

One  of  the  most  critical  factors  to  be  identified  is  accurate  lead 
times.  MRP  laes  the  lead-time  information  to  determine  when  to  order  a 
part  to  insia*e  that  it  arrives  at  the  Shipyard  when  it  is  needed.  Lead 
times  for  many  parts  are  highly  variable.  A  lead-time  reporting  system 
will  use  data  developed  by  the  MRP  system  to  compare -act lal  lead  times  to 
current  lead  times  on  the  Part  Master  Pile  and  suggest  appropriate  changes. 

Afte*  a  part  has  been  defined,  planni.ng  bills  of  material  will  be 
input  into  the  MRP  system.  The  planning  bills  of  material  itemise  the 
materials  that  make  up  a  major  repairable  oomponent.  The  total  quantity 
of  each  part  likely  to  be  needed  in  an  overhaul  is  the  total  quantity  in 
the  oomponent  adjusted  for  the  usage  frequency  of  each  part.  "Usage 

frequency"  is  simply  the  probability,  expressed  as  a  percentage,  of  a 
part's  being  replaced  during  a  repair.  Usage  frequency  is  the  key  to 
material  planning  since,  for  a  given  overhaul,  part  requirements  cannot  be 
determined  with  preoisioo  wtll  the  dlsassasbly,  inspection  and  testing 
are  completed.  Usage  frequencies  for  each  part  will  be  based  on 

historical  usage,  manuf actirer' s  engi.neering  estlsatas  and  estimates 
supplied  by  production  work  oenter  personnel.  The  MRP  systas  will 

maintain  its  wn  historical  usage  data  to  be  used  to  update  these  initial 
estimates  of  usage  frequencies. 

The  MRP  system  will  eaptire  all  receipts  for  outstanding 

requisitions,  of  both  DMT  and  Shop  Stores  material.  DMT  parts  will  bo 
tracked  into  and  out  of  Building  55  to  Building  129,  while  Shop  Stores 
parts  will  appear  as  being  received  directly  by  Building  129. 
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Proeeaa  Overhaul 


After  a  aajar  repairable  ooaponent  arrives  in  the  shop,  it  is  first 
dlsasseobled  and  inspected.  At  this  time,  the  parts  required  are  listed 
on  a  system  created  inspection  report  (Material  Hequirements/Piclc  List) 
uhich  will  be  used  for  picking  the  parts  in  the  (CO  and  as  t.he  source 
document  for  entering  issue  transactions  into  the  MRP  systss.  Using  the 
quantities  written  on  this  docuaent  by  the  mechanic,  the  MRP  system's 
planned  part  requirements  for  this  component  will  be  changed  to  the  actual 
parts  required  for  the  overhaul.  As  the  Job  order  is  ccmpleted,  all  issue 
information  will  be  entered  into  the  MRP  system  and  will  be  retained  for 
use  in  usage  history  analysis.  Unplanned  but  required  parts,  which  are 
not  oi^hand  after  a  component  is  inspected,  will  be  ordered  immediately. 

Usage  Tracking 

Usage  frequency  is  one  of  the  primary  differences  between  using  MRP 
in  the  ship  overhaul  sivlroment  versus  a  manufacturing  environment. 
Unlike  manufacturing,  in  performing  overhauls,  parts'  requi.-aiaots 
typically  cannot  be  determined  with  precision  until  a  component  is 
disassembled,  inspected  and  tested.  Usage  frequency  provides  a  method  for 
planning  material  in  this  uncertain  envlroonent. 

The  term  "usage  frequency"  means  the  probabtl'lty,  estpressed  as  a 
percentage,  that  a  part  within  a  component  will  be  replaced  during  an 
overhaul.  It  does  not  relate  to  the  probability  that  the  component  itself 
will  fail  or  be  missiog. 

Material  planning  in  MRP  is  accomplished  by  developing  planning  bills 
of  material  for  each  component  to  be  repaired.  Planning  bills  of  material 
contain  the  usage  frequency  of  the  parts  in  a  component.  Only  parts  that 
have  a  predictable  tsage  frequency  should  be  listed  in  the  planning 
bills-.  Other  parts  are  managed  by  maintaining  a  safety  stock  for  the 
part.  Planning  bills  are  used  to  determine  the  quantity  of  each  part  in  a 
component  that  will  probably  be  needed  to  complete  an  overhaul.  '<rher. 
components  are  placed  in  the  Master  Production  Schedule,  the  Requirmamts 
Planning  module  of  MRP  uses  the  planning  bill  of  material  to  calculate  the 
gross  material  requlreaents.  The  gross  requirasents  area  netted  against 
on-hand  and  on-order  quantities  to  determine  whether  additional  orders  are 
necessary.  This  occurs  months  in  advance  of  receiving  the  major 
repairaUe  component.  Suggested  material  orders  ■*e  then  offset,  based  on 
antidpated  acquisition  lead  time.  Suggested  orders  are  reported  to  the 
appropriate  planner  for  oonfirmation  or  denial  of  t.he  placement  of  the 
order . 
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Osage  Traelclng  (continued) 

Once  the  repairable  is  diaaasasbled  and  inspected,  the  actual  part 
requirsaents  will  be  determined.  When  these  parts  are  issued  to  the  Job 
order,  the  part  usage  will  be  captured  by  the  MRP  system.  A  reason  code 
associated  vdth  each  issue  uill  be  indicated.  The  usage  reason  code  will 
be:  (1)  replacement,  (2)  failvre,  or  (3)  missing.  9y  tracld.ng  the  usage 

reason,  the  classification  will  allow  shop  personnel  to  report  trends  for 
specific  parts.  This  will  be  eapedaliy  useful  in  overhauls  of  new 
caaponents  froa  new  classes  of  ships. 

MRP  will  provide  a  malnCesaace  process  to  allow  planners  to  adjust 
the  usage  frequency.  Planners  will  receive  infomation  from  MRP 
suggesting  that  the  usage  frequency  of  certain  parts  be  changed  (exception 
Information  baaed  on  usage  history).  The  planners  will  review  this 
information  and  decide  which  parts  to  update  and  what  usage  frequency 
value  to  enter.  This  review  process  will  allow  the  planner  to  apply 
Judgient  and  experienoe  to  override  oomputar  suggested  actions  when 
appropriate. 

The  usage  frequency  maintenance  system  will: 

(1)  Capture  and  retain  in  a  historical  usage  file  issue  and  Job  order 
data  that  accounts  for  ail  accml  overhauls.  This  data  will  be 
detailed  enough  to  account  fcr  actual  usage  by  stoclc  niaber,  overhaul 
class,  and  model. 

(2)  Provide  the  ability  to  scan  tbs  historical  usage  fils  to  select 
those  Itass  warranting  special  analysis  because  historical  usage  rates 
deviate  significantly  from  the  established  (actiml)  usage  rats. 

(3)  Provide  the  planner  with  "ccmputer  rscanaendeif  usage  frequency 
based  on  statistical  computattcxi  of  historical  average. 

(4)  Provide  simmary  or  detail  information  about  individual  part  usage. 

(5)  Provide  a  reason  oode  for  usage  history  updates  to  prevent 
inaccurate  up>dates  to  oonactlve  parts  or  to  parts  whose  usage 
frequency  has  been  overridden  by  planners  independent  of  computer 
suggested  usage  values. 


(6)  Provide  assistance  in  determining  appropriate  safety  stoclc  levels 
for  individual  or  selected  parts. 


OSCT  PTOCSDTOSS  MAtTOAI. 
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Order  Tradclng: 

Montiorlng  of  part  retpiiranaits  is  oonttnuous  throughout  the  oyele  of 
an  ord**.  Eras  the  time  an  order  is  entered  into  the  Master  Production 
Schedule  isitil  its  ooopletion  any  changes  (such  as  an  increase  in 
scheduled  quantity  of  a  aajor  repairable  ccoponent  or  a  change  in  the 
requireoents  reported  on  the  Material  HequirsBents/PicIc  List  docusent)  are 
analysed  by  MRP.  MRP  will  produce  action  reports  when:  (1)  shortage 
conditions  occur,  (2)  suggested  requisition  status  changes  are  not 

initiated  on  time,  (3)  material  receipts  are  past  due,  or  (4)  other 

sitAtions  occur  that  require  corrective  action.  These  action  reports  are 
directed  to  the  appropriate  planner  responsible  for  ordering  the  part 
identified  on  the  report. 

The  status  of  parts  on  or<ter  is  oontlmally  monitored  by  the  MRP 
system.  As  each  requisition  is  processed  arrival  dates  are  calculated, 
baaed  on  the  purchase  lead  time  of  the  part  involved.  If  the  part  has  not 
been  received  as  at  the  calculated  arrival  date  the  systas  notifies  the 

appropriate  planner  that  immediate  action  needs  to  be  taioen.  In  addition, 

the  effect  of  the  delayed  receipt  on  the  related  Job  orders  is  .hignlighted . 

Onrecorded  Assets 


All  material  existing  in  the  shop  but  not  recorded  by  the  MIS  system 
will  be  collected,  recorded  and  controlled  by  MRP.  These  goldplle  parts 
will  be  segregated  in  physical  locations  separate  from  identical  recorded 
asset  parts  and  these  locations  will  be  referred  to  as  "UA”  (unrecorded 
asset)  locations  by  the  MRP  system.  The  Shipyard  MIS  system  will  be  able 
to  monitor  only  the  balances  of  recorded  assets. 

The  MRP  system  will  treat  unrecorded  asset  parts  similar  to  recorded 
asset  parts,  but  will  distinguish  between  the  two  in  two  basic  ways; 

(1)  Goldplle  locations  and  quantities  will  appear  first  on  MRP 
generated  picking  docunents  and  the  Shop  Stares  cleric  will  have 
instructions  to  issA  from  e:d.sitng  DA  locations  first.  As  isirecorded 
assets  are  depleted,  they  will  not  be  replenished.  The  Shipyard  MIS 
system's  visibility  to  actAl  balances  will  become  mors  realistic  over 
time  as  unrecorded  assets  diminish. 

(2)  During  physical  cycle  ooints  ixirecorded  assets  will  be  coizited 
separately  and  will  not  be  reconciled  when  comp8ud.ng  the  MRP  and  MIS 
systsn  balances  (so  no  artificial  out>  of- balance  sitAtions  will 
occvr)  . 
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4/18/83 
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mVEOTORT  PUNNING  AND  ODNTROL 


SECTION 

1.3 


PAGE 
6  of  8 


Message  .-lie 


System  messages  are  used  to  trigger  analysis  and  reports  tbrougb 
soomunioatlan  between  system  prograoks.  A  message  relatlonsblp  exists  when 
exception  oondltions  are  detected  by  one  application  to  be  eomlned  or 
resolved  by  another  applloation.  This  is  done  through  the  use  of 
oommiaiioation  messages  between  programs  of  the  two  applications. 

The  relationships  between  Inventory  Control  and  the  other  MRP 
applications  are  suamarized  below: 


INVENTORY  CONTROL  MESSAGE  RELATIONSHIPS 


APPLICATION 


IC  REOGISES 
BOSINESS  DATA 


SEQDI.RES  IC 
BUSINESS  DATA 


^£SSA(^ 

RELATIONSHIP 


Desi^  Engineering  Z 

Requi resents  Planning  Z  X 

On-Line  Inquiry  X 

The  relationships  between  Requirements  Planning  and  the  other  MRP 
applications  are  suamarized  below: 

RECCIREMENTS  PLANNING  MESSAGE  REUTIONSHIPS 


APPLICATION 


RP  REQUIRES 
BUSINESS  DATA 


REQUIRES  RP  MESSAGE 

BUSINESS  DATA  RELATIONSHIP 


Design  Engineering  X  X 

Inventory  Control  XXX 

On-Line  Inquiry  X 

The  Part  Master  File  and  Product  Structure  File  are  created  by  Design 
Engineering  and  either  maintained  or  used  by  Inventory  Control.  The  Part 
Masts'  File  is  maintained  by  Inventory  Control,  and  Is  used  by 
Requirssents  Planning,  Inventory  Accounting  and  On-Line  Inquiry. 

The  Order  Data  Base,  created  and  maintained  'Of  Inventory  Control,  Is 
used  by  Requlrmnents  Planning  and  On-Line  Inquiry. 

The  Inventory  Contrvjl  application  sends  messages  to  Requlrsients 
Planning  on  potential  shortage  or  excess  Inventory  oondltions  for  parts 
requiring  replanning.  Followiiig  is  a  brief  description  of  those  messages 
passed  between  Inventory  Control,  Requirements  Planning  and  Design 
Engiiwering. 


aSE?  SSCIItESaiMG  MAMULA 
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Message  Pile  (continued) 


From 

l2 

No. 

Brief  Desoriotion 

RP 

IC 

200 

Order  Analysis.  Sent  uten  either  an  order  add  or  change 
is  processed. 

ap 

IC 

210 

Seot  if  either  of  the  follcHlng  exception  conditions  occur 
on  orders  uith  a  status  other  than  planned: 

.  Reschedule  earlier 
-  Increase  quantity 

RP 

IC 

220 

Sent  if  an  effectlvity  exception  is  encoiatered  when 
exploding  coaponent  requlreDents  for  an  order  change 
transaction. 

IC 

RP 

310 

Requirements  Planning  Analysis.  Sent  whenever  a 

transaction  is  processed  which  could  cause  excess  supply. 
Also  whenever  a  shortage  oondition  is  detected. 

OE 

RP 

310 

Requlrmaents  Planning  Analysis.  Sant  whenever  there  is  a 
change  in  any  factor  that  oould  change  the  order  policy  or 
order  lot  size.  . 

IC 

RP 

310 

Requirements  Planning  Analysis.  Sent  whenever  a 

transaction  is  processed  which  could  cause  excess  supply 
or  whenever  a  shortage  condition  is  detected. 

OE 

RP 

320 

Requirmeents  Planning  Replanning.  Sent  whenever  changes 
are  made  to  the  Part  Master  File  and  Product  Structure 
FUa  data  that  could  effect  the  calculation  of  planned 
order  or  component  demaid  (e.g.,  maioe/buy  code,  change 
effectlvity  data,  delete  coaponent,  etc.). 

DE 

RP 

330 

Requirmaeits  Planning  Reschedule.  Sent  whenever  lead 

times  are  changed  on  the  Part  Master  File. 

IC 

RP 

3«0 

Master  Schedule  Report  Request.  Sent  to  request  master 
schedule  reports  for  selected  parts. 

IC 

RP 

350 

Master  Schedule  Change.  Sent  to  print  all  master 

scheduled  parts  that  have  had  a  change. 

IC 

HP 

360 

Order  Requirement/Planning  Action  Consolidation.  Sent  so 
that  parts  with  exception  conditions  Con  the  day 
Requl.-'ements  Planning  is  run)  are  printed  only  on  the 
Planning  Action  report  rather  than  on  two  different 
exception  reports  on  the  same  day. 

DATE 


SECTION  NAME 
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Message  File  (eonttnued) 


From 

To 

NO. 

Hrief  Descriotion 

RP 

SF 

510 

Order  Delete.  Sent  when  Requlrments  Planning  needs  to 

have  an  order  deleted  by  Shop  Floor  Control. 

INVENTORY  PLANNING  AND  CONTROL  MASTER  FILES 

Order  Header  File 

The  Order  Header  File  oontains  laforaation  reading  the  status  of 
each  Job  order  and  requisltloa  order.  The  fallowing  data  is  Included  in 
the  file:  (1)  the  date  the  order  was  input  Into  the  systeo;  (2)  tbs 
order  type,  e.g.,  pu*ch3se  order;  and  (3)  the  order  status,  e.g., 
planned,  fine,  out,  pick. 

Reaulrement  Detail  File 

The  Requireoent  Detail  File  oontains  specific  Inforaation  on  the 
supply  and  demand  status  of  material  for  each  Job  order.  Information 
from  this  file  is  used  to  detect  shortage  oonditions.  The  planned,  firm, 
cut  and  pick  dates  for  ail  parts  are  maintained  in  this  file. 

Order  Historr  File 


The  Order  History  File  oontains  order  information  for  each  Job  order 
niaaber.  The  file  Includes  all  parts  in  the  overhaul  of  a  carcass  and 
shows  the  actial  usage  frequency  of  the  parts. 


APPBBDII  D 

LOCAL  ME  FaSCTIOHAL  DEECBIPTIOE 


nNe.MTi.t.a3«nn  iW4i 


LONG  SCACH  NAVAL  SHINY  ARO 
SATA  noCIlUNC  OVVICI 


PWCRAU  OCSOilPnOH  FORM 


IJpdaea  iacoinplata  History  Flla  MRCS514)  for  axtraction  of  Matarial  usaga  history 
data  and  othar  Matarial  taguiranants. 


Input  inciudaa 

1.  Tha  incosgilata  Mastar  Raeord  fila  MRC4S21  or  H1ICS514  in  Job  Ordar 
saquanca  (186  charactar  raeord) . 

2.  Card  input,  HR  Transaction  fila.  MRC5S10  containing! 

a.  Coar  cards 

b.  Job  ordar  cards 


OUTPUT:  Output  includas 

1.  Tha  incomplata  History  fila,  MRCSS14,  will  ba  tha  saaa  aa  tha  input 
raeord  fomat  (186  charactar  record) ,  in  job  ordar  saquanca. 

2.  Tha  coavleta  Sistory  fila,  MRCSSll  is  a  156  charactar  record,  in 

}  Job  Order  saquanos  (conpraasad) . 

3.  Tha  Job  Ordar  fila,  MRCSSU.  is  in  card  fortsat  (80  characters)  is  in 
Job  Order  saquanca. 

4.  Tha  Rajaet  fila.  HRCSSU,  is  la  card  foraae  (80  character  record). 

PROCESSING:  Transaction  fila  input  is  read  and  coded.  COAR  cards  are  coded  with 

a  *0',  Job  ordar  cards  are  coded  with  a  *1*  in  tha  first  position  of 
the  sore  kay. 

Card  input  is  than  sorted  on  tha  first  position  of  tha  sort-key  and 
tha  Job  Order  (positions  1-12) . 

COAR  cards  are  Tslldaead  on  tha  Hull  fiald,  ce  73-80,  for  greater 
t]un  spaces.  If  Hull  fiald 'is  valid.  COAR  cards  are  loaded  into  a 
tabla  (100  entries  oaxinua)  to  ba  Batched  against  tha  inconplata 
History  file. 

_ If  COAR  .cards  are  invalid  they  are  written  to  tha  reject  tile  and 

_ coded  with  an  "R*  in  card  colusat  11. 

COAR  cards  update  the  Hull  fiald  only!  A  *0"  in  cc  12  in  the  COAR 
card  will  dalata  tha  antlre  COAR  History  record  or  records  fzon  tha 
inconplata  Haatar  fila. 

Job  Order  cards  are  used  to  update,  change  or  dalata  records  on  tha 

incomplata  Mastar  file. _ _  . 

'  Job  Order  cards  are  validatsd  for  spaces  in  tha  nandatorv  fields.  ■ 

Job  Ordar  cards  must  hava  data  in  tha  following  fields  (with  tha 

.  exception  of  records  with  a  *0*  in  cc  12) : 

1.  Handays  Cols.  31-36 

2.  Huabar  of  Units  Cols.  27-29 

3.  SA,0R,OP,APL  cols.  43-57 

4.  Inst,  Plan,  Stk  Cols.  58-72 


MINIMUM  HAffOVAftC  COHFICURATlOM 

AcauiffeD  »Y  suive  pfloouM 


CAAO  ^UMO« 

CAM  tCAOf* 

^NTU 


24  KCOm  UCMOVT 

--  UMS  OIK  STOBACI 
^  TABfNAMOLin 


niM  SA,OR«QP,  or  APL  fi«Id  or  th«  Plan*  Stic  field  can  have  data  in  either 

field*  bur  not  necessarily  both  fields. 

IZ  Job  Order  record  is  found  to  be  invalid  it  is  written  to  the  reject  file  and 
coded  with  an  "R**  in  card  colusn  11. 

Job  Order  cards  with  a  "C  in  cc  12  will  change  the  Job  Order  field  only*  of  the 
incomplete  Master  file  records. 

Job  Order  cards  with  a  "0*  in  cc  12  will  delete  the  entire  History  record  or 
records  from  the  incomplete  Master  file. 

A  Job  Order  card  file  is  produced  for  each  Job  Order  written  to  the  incomplete 
master  file.  Ihis  card  is  coded  with  an  alpha  character  indicating  which  field 
or  fields  are  missing  in  order  to  be  passed  to  the  completed  History  file 
(MRC55U)  ,  cc  37-41, 

Codes  are  as  followst 


l. 

H  •  Hull  fi.Xd  missing 

CC 

37 

2. 

0  a  !lumb.r  at  unit,  fiald  loissin? 

cc 

3B 

]. 

M  •  MAndays  {laid  laissin^ 

cc 

39 

4. 

A  .  APL  flald  adaala^ 

ce 

40 

5. 

F  a  Plan  flald  alsslnq 

ce 

41 

Both  APL  and  PLAN  field  snist  be  blank  to  be  coded. 

The  completed  History  file  (MRC5511}  is  created  from  the  Incomplete  Master 
file.  It  is  a  compressed  file. 

The  transaction  date  is  converted  from  Gregorian  to  Julian. 

The  completed  History  Pile  is  then  sent  to  Program  NR.  MRCS60  to  update  the 
Job  Order  Pile. 

A  record  count  is  provided  for  all  input  and  output  files. 


SPECIAL  INSTRUCnONS _ 

NOTE:  IF  MRC551  IS  PROCESSED  MORE  THAN  ONCE  PRIOR  TO  PROCESSING  MRC4S2*  MRC5514 
OOTPUT  PILE  WILL  BE  OSEO  AS  INPUT*  IN  LXEU  OP  MPC4521. 

EACH  TIME  MRC551  IS  PROCESSED*  THE  MRC5514  OUTPUT  PILE  MUST  BE  USED  IN 
MRQS58  TO  PRODUCE  AN  INCOMPLETE  HISTORY  REPORT  BY  COAR. 


(Backy 


20 


tH0JtSTttO2M/in  (S-741 


LONG  aCACM  NAVAL  SHirTADO 
8ATA  ftOClMIMt  0#»ICt 


PftOCRAU  OESO^iPTtON  FORM 


to  PROVIOS  SCRATCH  SHEETS  FOR  ORDERING  !4AT£RIAI.  IN  ADVANCE  OP  A  SHIPS  ARRIVAL  FOR 
REPAIR  AND  TO  PRODUCE  EXTRACT  FILE  TO  UPDATE  WANG  DATA  PILE. 


INPUT:  1.  SORTED  EXTRACT  PILE 


2.  SORTED  JOB  ORDER  FILE 


3«  SORTED  EXTRACT  TRANS 


OUTPUT:  L.  WANGFILE 

2.  RPTPILB 


MRC9881 

MRC9a82 


PROCESSING: 


SORTED  EXTRACT  TRANSACTION  FILE  IS  LOADED  INTO  A  TABLE  (TABLE  LIMIT 
IS  500  MAX) . 


DESIGNATOR  iJ57  CONTROLS  THE  PROCESSING  OP  MRCS88. 

THE  SORTED  JOB  ORDER  FILE  IS  READ  AND  MATCHED  BY  EXTRACT  TYPE  TO  THE 
EXTRACT  TRANSACTIONS  INPUT  TABLE.  WHEN  A  MATCH  OCCHRS  •PART  I"  OP  THE 
SCRATCH  SHEET  IS  PRINTED  WITH  THE  CARD  IMAGE  FROM  THE  TABLE  AND  THE 
MATCHING  JOB  ORDER  RECORD  OR  RECORDS.  THE  COMPONENT  AND  MANDAY 
AVERAGE  TOTALS  ARE  CALCULATED  PER  JOB  ORDER  AND  PRINTED  ON  "PART  I" 

OP  THE  SCRATCH  SHEET.  THESE  TOTALS  ARE  USED  IN  CALCULATING  TEE 
AVERAGE  QUANTITT  FOR  ITEMS  WHICH  MATCH  THE  CARD  INPOT  AND  ARB 
EXTRACTED  FROM  MRCSSSl.  ITEMS  EXTRACTED  FROM  MRC9851  ARE  PRINTED 
ON  "PART  II"  OP  THE  SCRATCH  SHEET  IN  -NIIN  SEQ"  AND  IN  NUMERICAL 
ORDER.  THE  WANGFILE  IN  CODE  SEQUENCE  IS  CREATED  FROM  THE  DATA 
EXTRACTED. 


WANG  FILE  HAS  3  RECORD  TYPES: 

1.  HEADER  RECORD- (WANG-RECI)  CONTAINS  THE  EXTRACT'DATA 

MATCHED  BY  THE  COMPLETED  HISTORY  FILE.  WANG  ITEM  NUMBERS 
FOR  HEADER  RECORDS  WILL  ALWAYS  SHOW  WO  (00000)  WITH 
THE  ADDITIONAL  ELEMENTS,  HULL  NR.,  EXTRACT  DATA  TYPE  ETC. 

.  2_-._DATA  ITEMS- (WANG-REC2)  ALL  ITEMS  EXTRACTED  MRC  '9851 

IN  -NIIN  SEQ*  AND  IN  CORRESPONDING  NXMERICAL  ORDER  TO  THE 
'  ITEMS  PRINTED  ON  "PART  II*  OP  'THE  SCRATCH  SHEET. 

3.  TOTAL  RECORD*  (WANG- REC3)  INCLUDES  THE  TOTAL  NUMBER  OP 
RECORDS  EXTRACTED  PER  CODE,  HULL  NR-  AND  THE  FILE 
IDENTIFICATION. 


UINIMUM  HilRO«*itg  aSHFICURATtOH 
RCOUIRm  ST  SUVt  RROCRAM 


URORUOI 

OmORRiMR 

nmru 


25  «  CORl  ll€««)RT 

UMU  OUC  STSRMt  . 
^  TARl  HiKOtf  Rt 


A  TOTAL  PAGE  IS  PRDJTED  AS  THE  SEXT  TO  LAST  PAGE  OE  THE  SCSATO!  SHEETS, 
A  LIST  OF  THE  CODES  (231,  232,  233,  234,  235,  236,  237,  238) 

AND  THE  NUMBER  OF  ITEMS  EXTRACTED  PER  CODE. 

THESE  TOTALS  ARE  ALSO  OISPLAFEO  ON  THE  EXECUTION  REPORT. 

A  LIST  OF  UNMATCHED  EXTRACT  TRANSACTION  RECORDS,  HRC  9751,  ARE  PRINTED 
ON  THE  LAST  PAGE  OF  THE  SCRATCH  SHEETS. 

ALL  EXTRACT  TRANSACTION  RECORDS  ARB  PRINTED  ON  THE  EXECUTION  REPORT 
AND  UNMATCHED  ONES  ARB  FLAGGED  NITH  AN  ASTERISK. 
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Tha  first  record  on  cha  Sorted  Extract  Transaction  file, 
HXC97S1  la  read.  Tha  file  Idcntlfleatlon  of  Cha  Input 
Extract  Master  file  Is  determined  by  cha  value  In  poslclons 
30-31  of  chls  first  record: 

POS.  30-31  Extract  Label  IP  Extract  Mena 

AF  MRC3671  API.  Master 

ST  HRCS681  ST  Master 

All  Others  HRCS691  OT  Master 

The  HRC97S1.  Transaction  file.  Is  matched  to  the  Extract 
Master  on  field  "Extract-l".  If  poalclona  106-107  of  the 
master  do  not  equal  positions  30-31  of  MSC97S1,  cha  Job 
Stream  Is  aborted,  Che  masaaga  '*MRC980  Extract  Plaid 
OISAOEES”  Is  displayed  on  Sysout,  and  "MRC980  JOB  ABOSIES'* 
on  cha  console. 

Any  MRC97S1  records  Chat  do  not  have  a  macclvlng  record  on 
cha  Master  file  are  displayed  on  the  sysout. 

Each  selected  (matched)  master  record  that  has  an  PSC 
matching  the  values  from  10  designators  (sorted  In  an 
Internal  array)  and  chat  has  position  2  of  cha  MIIM  not 
equal  to  "K"  through  "Z"  is  deleted.  All  other  selaeced 
Master  records  are  vrlccan  Co  Cha  Extract  Pile,  MKC9801. 


APPEIDIX  B 

FUSCTlQUkL  DESCRIPTION  OF  ARSIS 


ARTEMIS  SYSTEM  OVERVIEW 


This  document  describes  the  total  Information  floe  elthin  the  ARTEMIS 
REPAIRA8LES  MANAGEMENT  SYSTEM  from  the  receipt  of  a  funding  document  (the 
equivalent  of  a  purchase  order)  to  final  billing  of  all  Items  on  that  funding 
document . 

STEP  1  -  Planning  Department,  (^de  224,  annotates  funding  document  with 
schedule  Induction  number  OSS)  and  the  priority. 

STEP  2  -  Comptroller  Officer,  Code  620.  receives  a  nea  Funding  Document  and 
enters  all  data  that  Is  consistent  for  all  attached  line  Items  In  the 
PRIME  ((^OS)  computer  system.  The  line  Items  known  as  "COARS”  (Customer  Order 
Acceptance  Record)  are  also  entered  In  PRIME(CODS).  All  revisions  or 
corrections  to  Funding  Documents  for  COARS  are  made  In  PRIME(COOS). 

STEP  3  -  HITE  1  BATCH  PROGRAM 

This  program  Is  performed  once  a  day.  In  the  evening,  a  magnetic  tape  from 
PRIME((X0S)  Is  passed  to  ARTEMIS  containing  three  flies. 

C00S1  -  Number  of  records  contained  In  file  C0DS2.  This  Is  needed  to 
create  a  "header"  record  on  the  file  ARTEMIS  passes  to  MIS  each  night. 

C00S2  -  MIS/COST  transactions  originating  on  the  PRIME  computer. 

C0DS3  -  Entire  live  COAR  file  -  as  PRIME(COOS)  seas  It. 

NITE1  does  the  following: 

•  Purges  the  three  files  from  the  put/get  cartridge. 

•  Reads  the  current  three  files  from  the  tape  to  the  put/get 
cartridge  (and  translates  them  from  EB(35IC  to  ASCII). 

•  Signs  onto  ARTEMIS  with  batch  file  CODAR  (COOS  TO  ARTEMIS) 

I .  0.  600,  PRO  COOS, 

•  Oelets  dataset  COARS  from  library. 

•  Erases  C00S3  (from  I.  0.) 

•  Get  the  new  C00S3  and  executes  the  file  to  bring  the  new  "live" 

■^ARS  Into  the  dataset  COARS. 

STEP  4  -  TAPE  1  BATCH  PROGRAM 

This  program  Is  performed  once  a  day.  In  the  evening.  TAPEI  creates  a  file 
which  will  be  passed  to  MIS  via  magnetic  tape. 

TAPEI  does  the  following: 

•  Signs  onto  I.  0.  622  PRO  TAPER  to  check  that  It  has  not  already  been 
run,  by  comparting  the  Last  Run  Data  (LRD)  to  today's  date,  and  to 
erase  files  WC01  and  WC02. 

•  Signs  onto  I.  0.  950,  PRO  RMS  and  executes  tile  WCDER,  which  creates  tour 
different  records  which  are  passed  to  MIS,  These  records  are;  WCD  Creation, 
W(^  Rescedule,  WCD  Close,  and  WCD  Open 
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Th«sa  records  are  copied  to  file  WC02,  file  WC01  contains  a  count  of  these 
records.  Files  WC01  and  MC02  are  moved  to  I.  0.  622. 

*  Signs  bach  onto  1.0.  622,  FRO  TAPER  and  executes  file  COOCK,  which  looKs 
for  COARS  that  should  get  WES'S  but  are  missing  Important  field.  File 
WESER  Is  then  executed,  which  merges  COOS  I  (number  of  records  passed  to 
MIS  from  COOS),  COOS  2  (records  from  COOS  to  be  passed  to  MIS),  MCD  2  (WCO 
transactions  from  Code  9S0),  and  WES  records  (  generated  by  file  WESER) 

Into  on  file  called  TOPUN  and  sent  to  put/get  area.  LOR  (Last  Run  Oate)  Is 
now  sat  to  today. 

STEP  3-  TAPE  2  BATCH  PROGRAM 

This  program  Is  performed  once  a  day.  In  the  evening.  TAPE  2  puts  the  file 
created  by  TAPE  1  onto  magnetic  tape.  A  printout  Is  made  of  what  Is  on  the  tape 
for  filing  In  binder.  The  magnetic  tape  Is  sent  to  the  HIS  System. 

STEP  6-  This  Is  the  first  step  that  Is  part  of  the  "Job  Status  Tracking"  modula 
.  Almost  all  steps  In  this  module  may  be  performed  off-line  via  a  sari  as  of 
programs  written  for  the  2649  terminal  as  a  stand  alone  proeassar  or  on  line. 

We  will  deal  only  with  the  on-line  methods. 

Code  930  or  930  (Repairables  Rework  Canter)  selects  option  "A"  on  their 
Menu  to  create  a  Keyop  (short  for  key  operation).  They  enter  the  COAR 
number,  the  Keyop  number  they  are  creating,  the  date  of  Induction  (  If  no 
date  Is  Input,  the  default  date  Is  the  actual  data),  and  the  number  of 
units  Inducted.  "Inducted"  In  this  application  means  the  RRC  has  reguasted 
a  number  of  carcasses  to  be  overhauled.  A  record  Is  created  In  the  dataset 
KOPS  for  each  keyop. 

STEP  7-  The  RRC's  use  option  "B"  on  their  Menus  to  report  receipt  of  carcasses 
(the  date  carcasses  are  received  and  the  number  of  carcasses).  The  record 
created  In  option  "A"  Is  reviewed  and  these  two  fields  are  entered.  The  receipt 
date  marks  the  beginning  of  Repairable  Turn  Around  Time  (RTAT). 

STEP  6-  The  RRC's  use  option  "C"  to  report  that  carcasses  have  either  been 
completed,  surveyed,  found  to  be  wrong,  etc.  To  accomplish  this,  they  must 
enter  the  COAR,  Keyop,  transaction  quantity,  transaction  data  (this  marks  the 
and  of  RTAT)  and  the  transaction  flag  (how  did  It  leave?  complete,  scrapped, 
etc.) . 

STEP  9-  This  step  and  the  next  one  are  only  performed  when  repair  work  on  a 
carcass  Is  Interrupted  due  to  a  lack  of  parts  (referred  to  as  "G"  condition). 
The  user  (RRC)  will  use  option  "0"  to  put  a  carcass  In  "G"  condition).  This 
creates  a  record  In  the  "GITMS"  dataset. 

STEP  10-  When  the  parts  which  held  up  the  repair  effort  arrive,  the  user  uses 
option  "E"  to  report  to  the  system  the  date  the  carcass  returned  to  "M" 
condition. 

STEP  II-  option  "H"  on  the  RRC  Menu  wi 1 1  A  (proof  carcass  transactions  and  B) 
"roll  up"  transactions  to  Keyop  level.  Among  the  checks  mode  are  A)  the  Keyop 
has  been  established,  3)  no  more  carcasses  are  being  reported  leaving  the  shoo 
floor  than  were  received  against  that  Keyop,  C)  the  transaction  flag  Is  either 
"A",  "8",  "F",  "H",  "J",  "K",  "P",'h<",  or  0)  the  date  the  carcass  was  reported 
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leaving  Is  attar  the  data  tha  carcass  was  reported  received- 
STEP  12-  NITE2  or  TUESO  or  FRIDY  BATCH  PROGRAM 

This  step  Is  pertormed  once  a  day,  in  the  evening.  On  Tuesday  tha  TUESO  batch 
program  is  pertormed  Instead  It  NITE2.  On  Friday  the  FRIDY  batch  program  Is 
pertormed  Instead  ot  MITE2. 

NITE2  does  tha  tol lowing: 

*  Enters  new  COARS  trom  PRIME  (COOS)  In  to  the  correct  1.0.  (930  or  950) 

JOBS  dataset. 

*  pertorms  all  RRC  roll  up  transactions  to  the  COAR  level  and  RTAT 
calculations  in  each  1.0.  (930  1  950). 

*  Raplacas  JOBS  dataset  In  1.0.  900  with  updated  JOBS  dataset  trom  1.0.  930 
and  I .0.  950. 

•  Enters  new  COARS  trom  PRIME  (COOS)  into  I .0.  600,  PRO  COOS  dataset  COST. 

TUESO  does  the  tol lowing: 

•  Pertorms  the  tunctlons  listed  under  MITE2. 

*  Pertorms  six  checks  and  any  errors  tound  are  spooled  on  six  error 
reports . 

FRIOY  does  the  tol lowing: 

•  pertorms  the  tunctlons  listed  under  M1TE2. 

•  Enters  I .0.  622,  PRO  TAPER  and  prepares  depot  report  tor  Code  630.21  and 
spools  report. 

STEP  13  -  XOVER  BATCH  PROGRAM 

This  program  Is  run  once  a  week  on  Friday  attar  alt  NITE  programs  have  been 
run. 

XOVER  does  tha  tol lowing: 

•  Enters  1.0.  224,  PRO  RMS  and  executes  current  STBR  tile,  which  enters 
current  stab  1 1  zed  rates  In  STOT  dataset. 

•  Saves  tha  tol lowing  1.0. 's  100,110,224,621,622,900  on  disk. 

•  Enters  1.0.  100  PRO  RMS  overlays  datasets  STDT  and  SHOPS  with  current 
STOT  and  SHOPS  datasets  trom  1.0.  224. 

•  Executes  tile  ARCOO,  which  copies  out  standards  data  to  a  tile  and  sends 
tile  to  put/get  area.  File  TPCOO  puts  this  data  on  magnetic  tape. 

This  tape  Is  sent  to  the  PRIME  (COOS)  system  to  update  their  standards 
database. 

STEP  14  -  COST  PROGRAM 

This  program  Is  run  once  a  week  on  Monday  morning. 

COST  does  tha  following: 

•  A  magnetic  tape  Is  received  trom  MIS  with  current  cost  Information. 

File:  TOUS  enters  this  data  Into  put/get  area. 

•  File  COST  gets  data  trom  put/get  area  and  enters  data  Into  dataset  COST 
In  1.0.  600,  PRO  COOS. 

•  Executes  file  FDRPT  which  prints  the  Funding  Document  Report. 
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STEP  15  -  EOMER  PROGRAM 

This  program  Is  run  one*  a  month. 

EOMER  do«s  th«  tol lowing: 

*  Enters  I .0.  9i0  and  I .0.  950  and  executes  file  HISTR. 

*  File  HISTR  creetes  historical  file  which  contains  records  from  JOBS 
dataset  where  COR  has  a  charge  code  of  Z  In  COARS  dataset. 

*  These  historical  files  are  moved  from  respective  I.O.'s  to  1.0.  600, 
which  are  then  entered  Into  dataset  HIST. 

*  Enters  1.0.  224  PRO  RMS  and  executes  file  PCRPT  then  spools  report. 

*  Enters  1.0.  900  PRO  RMS  and  prepares  reports  C1.0S2,  CLS2A,  and  OVREX. 

*  Enters  t.O.  930  and  1.0.  950  to  execute  file  CLSKO. 

■  File  CL9K0  prints  report  of  records  which  will  be  deleted  In  datasets 
JOBS,  KOPS,  TRNS,  and  GITMS.  These  records  are  then  deleted. 
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APP  BHDII  S 

ARBIS  HABDRARE  ABD  TBAIHIHG  COST  ESIIBATES 


METIER 


August  23,  1985 


Lt.  Cmdr.  Bob  Rodwell 
7  Mervine  Street 
Monterrey,  California  93940 

Dear  Mr.  Rodwell: 

Per  our  recent  conversation,  I  have  developed  the  attached  "Minimum  Configuration" 
to  meet  the  needs  of  a  Repairables  Program.  This  configuration  would  in  my  estimation 
allow  a  D.O.P.  such  as  Long  Beach  to  adequately  meet  the  throughput  and  data  storage 
requirements  for  the  first  one  to  two  years.  The  minimum  configuration  could  easily 
be  upgraded  both  in  throughput  and  storage  as  these  requirements  grow  over  time. 

There  are,  of  course,  other  items  that  you  should  consider  if  you  were  to  implement 
this  system  at  all  Designated  Overhaul  Points.  A  "custom"  class,  designed  to  specifically 
meet  the  needs  of  the  Repairables  users,  could  be  developed.  This  would  greatly 
expedite  implementation  time  at  each  site.  Also,  you  may  want  to  budget  some  consult¬ 
ing  to  optimize  all  the  new  features  that  have  been  built  into  the  ARTEMIS  application 
since  the  Long  Beach  system  was  implemented  four  years  ago.  I  would  suggest  setting 
aside  at  least  $40,000  for  this.  (This  is  not  absolutely  necessary  but  would  definitely 
be  worthwhile.) 

Note  that  the  prices  shown  on  the  Minimum  System  Budgetary  Estimate  are  current 
commercial  prices;  I'm  sure  the  Navy  would  be  able  to  negotiate  some  discount  if  they 
were  to  buy  several  of  them.  You  should  also  include  annual  System  Support  costs 
in  your  Cost/Benefit  study.  A  very  rough  rule-of-thumb  is  to  take  1%  of  the  list 
purchase  price  per  month.  (One  year  of  System  Support  is  included  with  the  initial 
purchase). 

Please  do  not  hesitate  to  contact  me  should  you  have  any  questions  or  concerns. 

Sincerely, 

Robert  M.  Lambert 
Account  Manager 

RML:ls 

end. 
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REPAIRABLES  MAMAGEMEMT  PROGRAM 
budgetary  estimate  -  MINIMUM  CONFIGURATION 


Model  List 

Number  Qty.  OescriptioD  Price 


6401 

1 

ARTEMIS  System,  including; 

•  6401  Processor 

■  Scheduling  and  Relational  DBMS  Software 

•  65  MByte  Disc  Drive 

•  Basic  Terminal 

■  Basic  Printer 

$230,000 

(4502) 

(1) 

DELETE  Scheduling  DBMS  ' 

(30,000) 

3233 

1 

800/1600  BPI  Tape  Drive 

18,000 

3425 

I 

300  LPM  Printer/Plotter 

7,500 

3401 

3 

Basic  Terminal 

4,725 

$230,225 
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Naval  Audit  Service  Western  Region,  Repair ables 
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Naval  Audit  Service  Western  Region,  Be  pair  ables 
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